(12) INTERNATIONAL ApfKvTION PUBLISHED UNDER THE PAl 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
18 September 2003 (18.09.2003) 




PCX 



lilliiillllillllllllllllllililtlll^^^^^ 



(10) International Publication Number 

WO 03/076434 Al 



(51) International Patent Classification': C07D 403/04, 
405/14, A61K 31/505 

(21) international Application Number: PCT/GB03/00935 

(22) international Filing Date: 6 March 2003 (06.03.2003) 



(25) Filing Language: 

(26) Publication Language: 



(30) Priority Data: 
0205695.0 
0217633.7 



9 March 2002 (09.03.2002) 
31July 2002 (31.07.2002) 



(71) Applicant ffor all designated States except MG, US):AS- 
B T^ZENECA AB [SE/SE]; Sodertalje, S-151 85 (SE). 

1 (71) Applicant (for MG only): ASTRAZENECA UK LDl- 
= iTED [GB/GB], 15 Stanhope Gate, London, Greater Lon- 
I don WIK ILN (GB). 

S THOMAS, Andrew, Peter [GB/GB]; AstraZeneca R & 



D Alderley, Alderley Park, Macclesfield. Cheshire SKlO 
4TG (GB). 

(74) Agent: ASTRAZENECA; Global Intellectual Property 
Mereside. Alderley Park, Macclesfield, Cheshire SKIO 
4TG (GB). 

(81) Designated States (national): AE, AG, AL. AM, AT. MJ. 
AZ BA, BB, BG, BR, BY, BZ, CA, CH, CN. CO. CR. CU. 

DE DK DM, DZ, EC, EE, ES, H, GB, GD. GE, GH, 
S ™ TO ID XL, IN, IS, JP, KE, KG. KP, KR. KZ, LC. 
LK i^'l^L? LU LV. 1^, MD. MG. MK. MN, MW, 
iS.MZ^a.iz.dM,PH.PLJPT^Om^ 
SG, SK. SL, T3. TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States («g/ona/;: ^^^'^^''^^'^ 
KE LS MW, MZ, SD, SL, SZ, TZ, UG. ZM. ZW). 
lL^pr;t(AM, AZ,BY,KG,KZ M^,RU,^,T^^ 
European patent (AT, BE, BG. CH. CY.^ OT. DK.^. 
ES. m, FR. GB, GR, HU, IE, IT, LU, MC, NL. FT, RO. 
SE. SI. SK. TR). OAPI patent (BF. BJ. CF CG. CI. CM. 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

-with international search report 

For ty^o-letter codes and other abbreviations, refer to the "Gt.id- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



I (54) Title: 4- IMIDA2X)LYL SI 



.UBSTUTTEDPYRIMIDINEDERIVATIVES WTTHCDKINHIBrnORY ACnVIT^ 



SO 

o 
o 



iLi . , ^ K In Ki R3 R4 and p are as defined within and a pharmaceutically ac- 

® (57) Abstract: Compounds of the formula (I): ^h^"* ^f^' ^ p^cesses for their preparation and dre,r use as 

mal. such as man. 



• ^^CT/GB03/00935 

IMIDAZOLYL SUBSTITUTED PYRIMIDINEDERWAWES WITH CDK INHIBITORY ACTIVITY 

Tho inv«tion elates U. pyrinddine derivaaves, or pha»aceuticaUy accepU^le sal., or 
i„ v^v. hydrolysable cs^ thereof, which possess oell-cyole inhibitory activity and are 
accordinglyuseWtora,eiranti-oell-proUferation(suchasanti.ancer)activitya^^ 
«.ereJ»seMinn«.hodaof.reat^tofthehn.>anor^body.The — ai. 
^Utestoprocesses tor .he n^utaotu^ofsaidpyrirnidine derivatives, to pharmaceu^^ 

oon.posiLco„tai„ins.e»and.o.eiruseinthe»annfacU^ofo.edicao^«^ 
fl,epr„auction„fanand^U-proUterationetfec.inawarm-b.oodedanin^suchasn^^ 

Afarmlyofin^celMarpro^inscaUedcyclinsplayacentrairoleinthecellcycle.'n.e 
.^*esisanddegradatto„ofcycU„sis«ghttycon.ronedsuch.hatfl.eir,eve,otexpress.™ 
„s during *c ecu cycle. CycUnsbind.o cyc.in-de^nden.seri„e/—e.a„^^ 
(CDKs)andthisassociaaonisessenttaltorCDK(suchasCDKl.CDK2.CDK4»d/or 

CDK6) activity wittin ^ ceU. Alftough *e precise details of how each of *ese facers 
e„.bineU,reg„lateCDKacHvi.yispoor,yunders.ood.*ebalancebe.ween*etwod.c««es 

wheOier orno. Uie ceU will progress through flie cell cycle. 

The recent convergence of oncogene andfl^mour suppressor gene research has 

idenatiedregulation of en^intotte cell cycle asakeyconm,lpoin.ofnntogenesism 

»nours.M„reover,CDKs appear to bedownst^amofanumber of oncogene s.g„alhng 

patt.ways.DisregulationotCDKactivi.ybyupregulattonofcycUnsand/ordele«onof 

:l;Linh.^torsappears.beanirnportan.a^sbe»eenn..ogenicsign^^^ 

and proliferation of tumour cells. 

Accordinglyi.hasbeen,ecognisedtt.ataninhibitorofcencycleM„ases.part,cularly 

inhibitors of CDK2,CDK4andyorCDK6(whicho;«ra. a. the S-phase.Gl^and01-Sph^ 
. ^pecUvely)shouldheofvalueasaselec.iveinhibi.orofceUpro.iferation.suchasg«,w.hot 

mammalian cancer cells. 

T^eprese«.inventionisbasedontt»discoverymatcer.ainpyrimidinecompo»ds 

s„rprisinslyinhibi.thee,fec.ofce„cycleM„asessh„wingselec«vi.yforCDK2,cm^=^^ 
jK6and.hus possess ana-cell-proliferation properties. Suchpropert.es areexpec^dtobe 
,0 ofvaluei„the.reahnen.ofdiseases.atesassocia.edwi.habe,rantceUcyclesandoell 
«oUteratio„.uchascancers(solidU,moursand.cukenuas).f.broproliferativeand 
difte^ntiative disorders, psoriasis, rheumatoid arthrit^, Kaposi's sarcoma, haemangtonu. 



wo 03/076434 



aoute and chronic neptaopathies, atheroma, aflierosclerosis, arterial restenosis, autoiromune 
diseases, acute and chronic inflainmation. bone diseases and ocular diseases with retinal 
vessel proliferation. 

Accordingly, the present invention provides a compound of formula (1): 




o o 



0) 



wherein: 

is halo, cyano, Ci-aalkyl or Ci-aalkoxy; 
p is 0-2; wherein the values of R* may be the same or different; 
is hydrogen. Ci-4alkyl, C2-4alkenyl, Ca^alkynyl, Ca-ecycloalkyl, 
Cs^ycloalkylCi.aalkyl, aheterocyclyl or heterocyclylQ.aalkyl; wh 
substituted on carbon by one or more hydroxy, methyl, ethyl, metiioxy, ethoxy. propoxy, 
trifluoromethyl, trifluoromethoxy, 2.2,2-trifluoroethoxy or cyclopropylmethoxy; and wherem 
if saidheterocyclyl contains an -NH- moiety that nitirogen may be optionally substituted by 

one or more methyl, ethyl, acetyl, 2,2.2-trifluoroethyl or methoxyethyl; 
R^ is hydrogen, halo or cyano; 
R'' is Ci^alkyl or Ci.6alkoxyCi^alkyl; 

R= is substituted metiiyl, optionally substituted C^^alkyl, Cs^cycloalkyl or optionally 
substimted Ca^alkenyl; wherein said substitixents are selected from one or more hydroxy, 
methoxy. ethoxy, propoxy. isopropoxy, trifluoromethyl. tiifluoromethoxy. 2.2.2- 
trifluoroethoxy. phenyl, methylamino, ethylamino, dimetiiylamino. diethylamino. metiiylthio, 
ethyltiiio. propylthio, isopropylthio, methylsulphinyl, ethylsulphinyl, propylsulphinyl, 
isopropylsulphinyl. methylsulphonyl, etiiylsulphonyl, propylsulphonyl, isopropylsulphonyl or 
cyclopropylmethoxy; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is not 4-(l-metiiyl-2-ethyUmidazol-5-yl)-2-{4-[N^^^^ 
2-ylmethyl)sulphamoyl]anihno}pyiimidine;4-(l-methyl-2-ethyl-imidaz^^^^ 
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„,e*oxyethyl)sulphamoyl]amlino}pyrnmdi„e;4-(l.n»myl-M^^ 

[iV.(2-me.hoxyeftyl)sulphamoyIla»lino)pyrinndi„e;4-(l.mett.y^^^^ 

2.(4-[W.(cyclopropylmethyl) sulphamoyl]amUno)pyiinBdine-. 4Kl-methyl-2-isopropyI. 

Mdazol-5.yI)-2-{44^^<«trahydrofar-2-ytaethyl>ulphamoy^^ 

„efl,yl-2-ethyUnndazol.5.yl>2-l4-[iV-(cyc™«^ 

(l-methyl-2-e,hyl-inndazol-5-yl)-2-[MW-cycl<>propy^ 

methyl-2-ethyUmidazol-5-yl)-2-[4-(^-cyolobutyl-sdphamoyl) arilinolpyrimdine; or 4.(1- 
mefhyl-2-metooxymethylimdazol-5-yl)-2-(4-[N-(2-nKthoxyethyl) 

sulphainoyl]anilino}pyrimidine. 

Acoordingtoafurfterfoatureottheprcsentinventtonttxereisprovidedacompoundot 

fonnula (D (as depicted above) whetem: 

r' is lialo, cyano, Cijalkyl or Cijalkoxy, 
p is 0-2; wherein the values of R' may be the same or different; 
R> is C^l, C^kenyl. C..alkynyl, C^ycloallcyl. C„cycloallcyIC..3alkyl. a 
5 heterooyclyl orheterocyclylC^kyl; v,hereinR= maybe optionally substituted on carbon by 
oneormorernethyl.emyl.methoxy.ethoxy.propoxy.trilluoromethyl.t.ifluoromethoxy. 
222-trifluoroe.hoxyorcyclopropylme,hoxy;a„dwhercinifsaidhe.erocyclylcontamsa„ 
.NH-moiety.hatni.rogenmaybeoptionallysubstitutedbyoneormoremefl.yl.ethyl.acetyl. 

2,2,2-ttifluoroethyl or methoxyethyl; 
20 r' is hydrogen, halo or cyano; 

R'' is Ci^alkyl or Ci^oxyCi-salkyl; 

R= is subsdtuted methyl, optionaUy substiwted C«allcyl or optionally substituted 
C. aalkenyl; wh«ein said substituents are selected tem one or more methoxy, ethoxy, 
propoxy,trlfluo.omea,yl,trilluoromethoxy,2,2,2-trifluoroethoxyorcyclopropylmethoxy; 

25 or.phaimaceuticallyacceptablesaltoraninvivohydrolysableesterthereof; 

p„Wdedd>a.thecompoundis«ot4Kl-methyi-2..hyUmidazol-5-y,)-2-(4W^^^^^ 
2-yhnethyl)sulphamoyl]aniUno)pyrimidine;<Kl-methyl-2^.hyl-imidazol-5^^^^^^^^^ 
n.e.hoxyethyl)sulphamoyl]aniUno}pyrimidi„e;4-a-methyl-2-isop,opyWmlda»^^^^ 
[W-(2-me.hoxyethyl)sulphamoyl]anilino)pyrimidine;4-(l-methyl-24sopropyl-^ 

30 2-{4-[W-(cyclopropylme.hyl) sulphamoyl]anilino)pyrimidine; 4-(l-methyl-2-isopropyl- 
inadazol-5-yl)-2-{4-[W-(tetrahydrofur-2-ylmethyl)sulphamoyl]aniUno)pyrimidine;4-(l- 
n«,hyl-2-ethylimidazol-5-yl>2-{4-[iV-(cyclopropyhnethyl) sulphamoyl]amlino)pyrim.drne; 4- 
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(l.methyl-2-trmuoromethyliimdazol-5-yl>2-{4-[iVKtet^^ 

anmno}pyrimidine;4-(l-methyl.2-ethyl-imidazol-5-yl).2^ 

anilino]pyrimidine;4-(l.methyl-2-ethyliimdazol-5-yi)-244^^^^ 

anilino]pyrimidine;or4-(l-methyl-2-methoxymethyUnnd^^^^^ 

sulphamoyl]anilino}pyriimciine. 

According to a further feature of the present invention there is provided a compound of 
formula (I) (as depicted above) wherein: 

is halo, cyano, Ci-aalkyl or Q-salkoxy; 
p is 0-2; wherein the values of R* may be the same or different; 

is Ci^alkyl, C2-4a]kenyl. Ca^alkynyl. Ca-ecycloalkyl. Ca-ecycloalkylCsalkyl, a 
heterocyclyl or heterocyclylCi.aalkyI; wherein may be optionally substituted on carbon by 
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl. tiifluoromethoxy. 
2,2,2-trifluoroethoxy or cyclopropyhnethoxy; and wherein if said heterocyclyl contains an 
-NH- moiety that nitrogen may be optionally substituted by one or more methyl, ethyl, acetyl. 
2,2,2-trifluoroethyl or methoxyethyl; 
R^ is hydrogen, halo or cyano; 
R'* is Ci-eallcyl or Ci-ealkoxyCi^alkyl; 

r5 is substimted methyl, optionally substituted Cz^alkyl. Ca-ecycloalkyl or optionally 
substitoted C2-6alkenyl; wherein said substituents are selected from one or more hydroxy, 
methoxy. ethoxy, propoxy, trifluoromethyl, trifluoromethoxy. 2,2,2-trifluoroethoxy or 
cyclopropyhnethoxy; 

or a phaimaceuticaUy acceptable salt or an in vivo hydrolysable ester thereof; 

provided that the compound is not 4.(l-methyl-2-ethylimidazol.5-yl)-2.{4-[A^-(tetrahydrofur- 

2-ylmethyl)sulphamoyl]anilino}pyrimidine;4-(l-methyl-2-ethyWmidazol-5-yl^^^^ 

methoxyethyl)sulphamoyl3anilino}pyrimidine;4-(l-methyl-2-isopropyl-imidazol-^^^^^ 

[N-(2-methoxyethyl)sulphamoyl]anilino}pyrimidine;4-(l-methyl-2-isopropyl-imida^^^^^ 

2.{4-[iV-(cyclopropyhnethyl) sulphamoyl]anihno}pyrimidine; 4-(l-methyl-2-isopropyl- 

imidazol-5-yl)-2-{4-[N-(tetrahydrofur-2-yhnethyl)sulphamoyl]aniUno}pyrimidine;4-(l- 

methyl-2-ethylimidazol-5-yl)-2-{4-[N-(cyclopropylmethyl) sulphamoyl]anilino}pyrimidine; 4- 

(l-methyl-2-trifluoromethylimidazol-5-yl)-2-{4-[N-(tetrahydrofur-2-ylme^^^^ 

anihno}pyrimidine;4-(l-methyl-2-ethyl-inudazol-5-yl)-2-[4-(iV-cyclopropylsulpha^^^^ 

aniUno]pyrimidine;4-(l-methyl-2-ethylimidazol-5-yl)-2-[4-(iV-cyclobutyl-^^^ 
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sulphamoyl] anilino } pyrimidine. 

m this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "Cealkyl". "C^^alkyl", "CMalkyl" and "C.salkyl" include 
propyl, isopropyl and r-butyl. However, references to individual alkyl groups such as 'propyl' 
are specific for the straight chained version only and references to individual branched chain 
alkyl groups such as 'isopropyl' are specific for the branched chain version only. A similar 
convention applies to other radicals, for example "Cs^cycloalkylCa.aalkyl" includes 
cyclopropylmethyl, 1-cyclobutylethyl and 3-cyclopropylpropyl. The term "halo" refers to 
fluoro, chloro, bromo and iodo. 

Where optional substituents are chosen from "one or more" groups it is to be 
understood that this definition includes all substituents being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocyclyl" is a saturated. partiaUy saturated or unsaturated, monocycUc ring 
containing 4-6 atoms of which at least one atom is chosen from nitiogen, sulphur or oxygen, 
which may, unless otherwise specified, be carbon or nitrogen Unked, and a ring sulphur atom 
may be optionally oxidised to form the S.oxide(s). Examples and suimble values of the term 
• "heterocyclyl" are morpholino, piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, thienyl. 
. thiadiazolyl, piperazinyl, tiiiazolidinyl, tiiiomorphoUno, pyirolinyl, tetrahydropyranyl, 
tetrahydrofiiryl. imidazolyl, pyrimidyl, pyrazinyl. pyridazinyl and isoxazolyl. Suitably a 
"heterocyclyl" is tetrahydrofuryl. 

Examples of "Ci-aalkoxy" include, methoxy, ethoxy and propoxy. Examples of 
"C2.6alkenyl" and "C^^alkenyl" are vinyl, allyl and 1-propenyl. Examples of "C:^alkynyl" are 
5 ethynyl, 1-propynyl and 2-propynyl. Examples of "C3.6cycloalkyl" aie cyclopropyl. cyclobutyl. 
cyclopentyl and cyclohexyl. Examples of "heterocyclylCi-aalkyl" include pyridylmethyl, 3- 
morpholinopiopyl and 2-pyrimid-2-ylethyl. Examples of "Ci^alkoxyCx^alkyl" and 
"Ci^alkoxyCi.4alkyl" are methoxymethyl. 2-methoxyethyl and 2-ethoxypropyl. 

A suitable pharmaceutically acceptable salt of a compound of the invention is, for 
0 example, an acid-addition salt of a compound of the invention which is sufficientiy basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, tiifluoroacetic. citiic or maleic acid. In 
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is 
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suffidently acidic is an alkaU metal salt, te example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt w.th an 
organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, ttimethylamine, ppetidine, morpholine or 
tiis-(2-hydroxyethyl)amine. 

Minvho hydrolysable ester of a compound of the fom.ula 00 containing carboxy or 
hydroxy ^oup is, tor example, a pharmaceuticaUy acceptable ester which is hydrolysed in the 
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically 
acceptable esters for carboxy include C^oxymethyl esters tor example methoxymethyU 
C^oyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters, 
C3scycloalkDXycarbonyloxyC,.^l esters for example l-cyclohexylcarbonyloxyethyl; 

1 3-dioxolen-2-onylmethyl esters for example 5-methyH,3-dioxolen-2-onyhnethyl; and 
C,.«alkoxycarbonyloxyethyl esters for example 1-methoxyca.bonylaxyethyl and may be 

formed at any carboxy group in the compounds of this invention. 

An in vivo hydrolysable ester of a compound of the formula (0 containing a hydroxy 
group includes inorganic esters such as phosphate esters and o^acyloxyalkyl ethers and related 
compounds which as a result of the in vivo hydrolysis of the ester breakdown to give the 
parent hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2 2.^ylpropionyloxy-methoxy. A selection of in vivo hydrolysable ester fomung groups 
f^hydtoxyinclude alkanoyl, benzoyl, phenylacetyl and substituted ben«>yl and phenylacetyl. 
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcaibamoyl and 
N-(dialkylaminoethyl)-iV-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxyacetyl. Examples of substituents on benzoyl include morphoUno and piperazino hnked 
6om a ring nitrogen atom via a methylene ^up to the 3- or 4- position of the benzoyl nng. 

some compounds of the formula (D may have chiral centres and/or geometric isomeric 
centres (E- and ^ isomers), and it is to be understood that the invention encompasses all such 
optical diasteieoisomers and geometric isomers that possess CDK inhibitory activity. 

The invention relates to any and all tautomeric forms of tile compounds of flie formula 
0) that possess CDK inhibitory activity. In particular the skilled leader will app«ciate that 
) when is hydrogen, the imidazole ring as drawn in formula © may tautometise. 

n is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
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understood that the invention enooropasses all suoh solvated form, which possess CDK 

inhibitory activity. 

Suitable values of . R^ R^ R^ and p are as follows. Such values may be used v.heie 
appropriate with any of the definitions, claims or embodiments defined hereinbefore. 

R» is fluoro, chloro, cyano, methyl, ethyl, methoxy or ethoxy. 

pisO. 

p is 1. 

p is 2; wherein the values of R' may be the same or different. 
r2 is C^alkyl, C2-4alkenyl. C3-<5cycloalkyl, Cs-ecycloalkylCsalkyl or 
heterocyclylCsalkyl; wherein R^ may be optionally substituted on carbon by one or more 
methyl, methoxy, ethoxy, trifluoromethyl. 

R^ is C^alkyl, C^^alkenyl, Ca-ecycloalkyl, Ca^cycloalkylCi-aalkyl or 
heterocyclylC.aalkyl; wherein R^ may be optionally substituted on carbon by one or more 
methoxy, ethoxy, trifluoromethyl. 

is hydrogen, C^lkyl, C«altenyl, Cwcycloalkyl, Ca^^cycloalkylCsalkyl or 
heterocydylCsalkyl; wherein may be optionally substituted on carbon by one or more 
hydroxy, methoxy, ethoxy or trifluoromethyl. 

is methyl, ethyl, propyl, »-butyl, aUyl. cyclopropyl. cyclobutyl. cyclopropyhnethyl or 
,etrahydrofur-2-ylmethyl; wherein R^ may be optionally substituted on carbon by one or more 
metiiyl, meflioxy, ethoxy, trifluoromettiyl. 

R^ is methyl, efliyl. propyl, »-butyl, allyl, cyclopropyl, cyclobutyl, cyclopropylmethyl or 
tetrahydrofur-2-ylmethyl; wherein R^ may be optionaUy substituted on carbon by one or more 
methoxy, ethoxy, trifluoromethyl. 

R^ is hydrogen, methyl, ethyl, propyl, r-butyl, allyl, cyclopropyl, cyclobutyl. 
cyclopropylmethyl or tetrahydrofur-2-ylmethyl; wherein R^ may be optionally substituted on 
carbon by one or more hydroxy, metiioxy. ethoxy. tiifluoromethyl. 

r2 is 2-ethoxyethyl. 2-methoxyethyl. 2,2,2-tiifluoroethyl, 3-methoxypropyl, ?-butyl, 
allyl cyclopropyl, cyclobutyl, cyclopropybnethyl or tetrahydrofur-2-ylmethyl. 

is hydrogen, 2-ethoxyethyl, 2-methoxyethyl, 2-hydroxyethyl, 2,2,2-trifluoroethyl, 3- 
) methoxypropyl, r-butyl, allyl, cyclopropyl. cyclobutyl. cyclopropylmetiiyl or tetrahydrofur-2- 

ylmethyl. 

R^ is hydrogen. 

R'* is Ciuialkyl or Ci^alkoxyCwalkyl. 



-8- 



R* is Ci^alkyl. 

is Ci^alkyl. 

R* is methyl, ethyl, isopropyl or l-methoxyprop-2-yl. 

R* is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl. 

R^ is substituted methyl or optionally substituted Ca-.alkyl; wherein said substituents 
are selected from one or more methoxy. 

R^ is substituted methyl, Ca^cycloalkyl. optionally substituted Ca-6alkenyl or 
optionally substitutedC^alkyl; wherein said substituents are selected from one or more 

methoxy or hydroxy. 

r5 is substituted methyl, optionally substitiated Ca-ealkyl, Ca-ecycloalkyl or optionally 
substitixted C^alkenyl; wherein said substitiients are selected from one or more hydroxy, 
methoxy, ethoxy, isopropoxy, phenyl, ethylamino, dimethylamino. methylthio, ethylthxo. 
isopropylthio, ethylsulphinyl or ethylsulphonyl. 

R^ is methoxymethyl, isopropyl, ethyl, butyl or 33-dimethylbutyl. 
r5 is methoxymethyl, l-methoxyethyl, 2-hydroxy-2-methylpropyl, propyl, isopropyl, 
ethyl, butyl, isobutyl. cyclopropyl. 2-methyl-l-propenyl. 3-butenyl, 1-propenyl or 3,3- 
dimethylbutyl. 

r5 is methoxymethyl, 2-methoxyethyl. 2-hydroxy-2-methylpropyl. propyl, isopropyl, 
ethyl, butyl, isobutyl, cyclopropyl, 2-methyH-propenyl. 3-butenyl, 1-propenyl. 3,3- 
dimethylbutyl, phenethyl. dimethylaminomethyl, ethylaminomethyl, ethoxymethyl, 
methylthiomethyl. isopropylthiomethyl. ethylthiomethyl, ethylsulphinlmethyl, 
ethylsulphonylmethyl or isopropoxymethyl. 

Therefore in another aspect of the invention, there is provided a compound of formula 
(D (as depicted above) wherein: 

p is 0; 

r2 is Cwalkyl, Ca^alkenyl, Cs^cycloalkyl, Ca-ecycloalkylCi.salkyl or 
heterocyclylCsalkyl; wherein R^ may be optionally substituted on carbon by one or more 
methoxy. ethoxy, tiifluoromethyl; 

R^ is hydrogen; 

R^^ is Ci^alkyl or Ci^alkoxyCi^alkyl; 

r5 is substitiited methyl or optionally substitiited Cz-salkyl; wherein said substituents 
are selected from one or more methoxy; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 
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provided mat *ocomp<>»ndis not Ml-™*.W-*,Unndazol-5-yl^^^ 

2-yln>e.hyl)sulphamoyl)anilino)pyrimidine;4-(l-memyl-2-e.hyl.Mda.ol-5.^^^^^^ 

me*oxye.hyl)sulphamoyl]amBno)pyrimidi„e;4Kl-mcthyl-2.isop^^^^ 

[i^<2-me,bo.yethyl>«lph»moyl]amlino}pyrtaidit,e;4-(l-methyl-24s^^^^^^ 

2.(4-[N-(cyolopropyte>thyl) sulphamoyllamUno)pyrinudme; Ml-methyl-2-isopropyl- 

imidazol-5-yl>2-{4-[W-(tettahydiofur-2-yto<*hyl>»lphamoyllanmno)p^ 

methyl-2-eftyUmidazol-5-yl)-2-(4-[iV-(cyc™to«ftyl)sulph™^^^^ 
(l-me.hyl-2-.rifluorom«thyUmidazol-5-yl)-2-(4-tN.{tetrahydrofur-2-yta^^^^ 

a„iU„o)pyrMdine;4-(l-methyl-2-e.hyWmidazol-5-yl)-2-eH^^^^^ 

a„mno]pyrimidtae;4^1-n«thyl-2-cthyUnudazol-5-yl)-2-[^^^^^^ 

aMUno]pyrinudine-.or4-(l-me.byl-2-methoxyn„thyM^^^^^^ 

sulphamoyl]anilino}pyrimidine. 

Therefore in another aspect of the invention. .he« is providedaoompound of fonnula 

(I) (as depicted above) wherein: 
p is 0; 

is Cwalkyl, C«alkenyl, Cj^ydoalkyl, CwcycloallcylC.jalkyl or 
heterocyclylCsallcyl-, wherein may be optionaUy substituted on carbon by one or more 

methoxy, ethoxy, trifluoromethyl; 
is hydrogen; 
R* is CMalkyl or Ci-4alkoxyCi^alkyl; 

R^ is substituted methyl. Ca^cycloalkyl. optionally substituted C^^alkenyl or 
optionally substitutedC..alkyl; wherein said substituents are selectedfrom 

methoxy or hydroxy; 

or a phaimaceutically acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is not 4-(l-metl,yl.2-ethylinudazol-5-yl>2-{4-W^^^ 
^yhnethyl)sulphamoyl]amBno}pyrimidine;4.(l-me.hyl-2-ethyl-imidazol-3-y^^^^^ 
methoxye.hyl)sulphamoyl]anilino}pyrimidine;4-(l-n».hyl-2-isopropy^^^ 
(jV-(2-methoxyethyl)su)phamoyl]anilino)pyrimidine:4-(l-methyl-2-isopropyl-i^^ 
2-(4-[]V<cydopropylmethyl)sulphamoyl]anilino)pyrinridine;4<l.methyl-2-iso^^^^ 
J i^dazol-5-yl>2M4-[W-(tetrahydrofur-2-ylmethyl)sulphamoyl]aniUno}pyrimidine;4-^^ 
„»,hyl-2^ylitt^dazol-5-yl)-244-[i^<cyclopropytaethyl)sulphamoy))amUno)py^^^ 
(l-methyl-2-trifluoromethylimidazol-5-yl)-2-(4-W.etrahydrofur-2-yh^^^^^ 
»niUno)pyrimidine;4-{l-me.hyl-2^thyl-iimdazol-5-yl>2-[4-(W^^^^ 



• ^^CT/GB03/00935 
10- 

a„iU„o]pyrimdine-.4.(l-n»ftyl-2-e*yKBndazol-5-yl>^^^^ 

a«iUno]pyrinudine;or4-(l-mea.yl-2-n«U>oxyn»*yUxmd^l^^^^^^^ 

sulphamoyl]anilino}pyrimidine. 

-m«efo» in anofter aspect of the invention, flie» is providedacompoundoffonnula 

(I) (as depicted above) wherein: 

Rn!hydiogen, C^alkyl. C^alkenyl. C3-«oycIoalkyl. C,^ycloalkylC,.3alkyl or 
he,erocyclylC..aayl-.«hereinR^may be optionally substitnted on carb^ 

hydroxy, methoxy, ethoxy or trifluoromethyl; 
is hydrogen; 
R* is CMalkyl or Ci^alkoxyCwalkyl; or 

R^ is substituted methyl, optionally substituted C^^alkyl, Ca^ycloalkyl or optionally 
substituted Caalkenyl; wherein said substituents are selected from one or more hydroxy, 
methoxy. ethoxy, isopropoxy, phenyl, ethylamino. dimethylamino, methylthio. ethylthio. 
isopropylthio, ethylsulphinyl or ethylsulphonyl; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 

provided that the compound is not Ml-methyl-2-ethylimidazol.^^^^^^^^ 

2-ylmethyl)sulphamoyl]aniUno}pyrimidine;4-(l-methyl-2-em^^^ 

methoxyethyl)sulphamoyl]anilino}pyrimidine;4<l-methyl-2-iso^^^ 

[N<2-methoxyethyl)sulphamoyllaniUno}pyrimidine;4-(l-met^^^ 

2-{4-[iV-(cyclopropyhnethyl) sulphamoyl]anilino}pyrimidine; 4-(l-methyl-2-isopropyl- 

imidazol-5-yl)-2-{44N-(tetrahydrofur-2-yhnethyl)sulphamoyl]aniH^^ 

methyl-2-ethylimidazol-5-yl)-2.{4-[iV<cyclopropylmethy^^ sulphamoyl]anilino}pyrimidine; 4- 
(l-methyl-2-ethyHmidazol-5-yl)-2-[4KiV-cyclopropylsulphamoyl)^^^^ 
methyl-2-ethyUmidazol-5-yl)-2-[4<Ar-cyclobutyl-sulphamoyO anilino]pyrimidine; or4-(l- 
methyl-2-methoxymethylimidazol-5-yl)-2-{4-[JV-(2-methoxyethyl) 

sulphamoyl]aniUno}pyrimidine. 

Therefore in an additional aspect of the invention, there is provided a compound of 
formula a> (as depicted above) wherein: 
3 p is 0; 

R^ is 2-ethoxyethyl, 2-methoxyethyl, 2,2,2-trifluoroethyl, 3-methoxypropyl, /-butyl, 
allyl, cyclopropyl, cyclobutyl. cyclopropylmethyl or tetrahydrofur-2-ylmethyl; 
R^ is hydrogen; 
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r" is methyl, ethyl, isopropyl or l-methoxyprop-2-yl; 

R' is methoxymethyl, isopropyl, ethyl, butyl or 3,3-dimethylbutyl; 
or a pharmaceuttcally acceptable salt or an in vivo hydrolysable ester thereof; 
providedthat the confound is not Hl-methyl-2^thyli,nidBzol-^yl>2-(4-[W-«^ 

2-yhnethyl)sulphamoyl]anilino)pyrimidine;4-(l-n»thyl-2.ethyl-iraidazoW^^^^^ 

methoxyethyl)sulphamoyl]amUno}pyritnidine;4-(l-.nethyl-2.isopropyl-innto^^^^ 

[W-(2-methoxyethyl)sulphamoyl]aniUno)pyrinndine;4-(l-me,hyl-2-isopropyl-i^^ 

2-l4.[N-(cyclopropylmethyl) sulphamoyl]anilino)pyrinndine; 4-(l-methyl-2-isopropyl- 

inudazol-5-ylV2-{4-[W-(tetrahydrofur-2-ylmethyl)sulphamoyl]aniUno)pyrinu^^^ 

methyl-2-ethylinndazol-5-yl)-2-(4.Wcyclopropytaethyl)sulphamo^^^ 

(l-methyI-2-trifluoromethylinudazol-5-yl>2-(4-[JV-(tetrahydrotar-^^^^^ 

anihno)pyrin>idine;4-(l-methyl-2-ethyl-inudazol-5-yl)-2-[MA?-c^^^^^ 

anihno]pyrinudine;4<l-methyl-2H>thyUmidazol-5-yl>2-[4-(W^^^^^^ 

aniUno]py,in»ane;or^(l-methyl-2-methoxyn»thylirmdazol-5-yl)-2-^ 

sulphamoyl]anilino>pyriimdine. 

Therefore in an additional aspect of the invention, there is provided a compound of 
formula (1) (as depicted above) wherein: 

R^i!2-ethoxyethyl, 2-methoxyethyl, 2,2,2-trifluoroethyl, 3-methoxypropyl, ^-butyl, 
allyl, cyclopropyl, cyclobutyl, cyclopropyhnethyl or tetrahydrofar-2-ylmethyl; 
is hydrogen; 

R* is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl; 

r5 is methoxymethyl, 2-methoxyethyl, 2-hydroxy-2-methylpropyl, propyl, isopropyl, 
ethyl, butyl, isobutyl, cyclopropyl, 2.methyl-l-propenyl. 3-butenyl. 1-propenyl or 3,3- 
dimethylbutyl; 

or a phaimaceutically acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compoundis not 4-(l-methyl.2-ethylimidazol-5-yl)-2.^ 
2-ylmethyl)sulphamoyl3aniUno}pyrimidine;4-(l-methyl-2-^^^^^^ 
methoxyethyl)sulphamoyl]anihno}pyrimidine;4-(l-methyl-2-i^^^^^ 
3 [^,.(2-methoxyethyl)sulphamoyl]aniUno}pyrimidine; 4-(l-methyl-2-isopropyl-imidazol-5-yl)- 
2.{4-[iV-(cyclopropyhnethyl) sulphamoyl]anilino}pyrimidine; 4-(l-methyl-2-isopropyl- 
ixnidazol-5-yl)-2-{4-[iV-(tetrahydrofur-2-yhnethyl)sulphamoyl]a^^^ 

methyl-2-ethyUmidazol-5.yl)-2-{4-[A^-(cyclopropyhnethyl) sulphamoyl]aniUno}pyrimidine; 4- 
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(l-methyl-2-trifluoromethylmndazol.5-yl>2-{4.[^^^^ 
anilino}pyrimidine;4-(l-methyl-2-ethyl-imidazol-5-^^^^^^^ 
anmno]pyrimidine;4Kl-methyl-2-ethylimidazol-5-yl)-2-[^^^^^ 
anilino]pyrimidine; or 4-(l-methyl-2.inethoxymethyUmidazol-5-yl)-2-{4-[N^^^^^ 
sulphamoyllanilino }pyriraidine. 

Therefore in an additional aspect of the invention, tiiere is provided a compound of 
formula 0) (as depicted above) wherein: 

p is 0; 

r2 is hydrogen, 2-ethoxyethyl, 2-methoxyethyl, 2-hydroxyethyl, 2,2.2-tiifluoroethyl. 3- 
methoxypropyl. f-butyl, allyl, cyclopropyl, cyclobutyl, cyclopropyhnethyl or tetrahydrofur-2- 
ylmetiiyl; 

is hydrogen; 

is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl; or 
R= is methoxymethyl, 2-methoxyethyl, 2-hydroxy-2-methylpropyl, propyl, isopropyl, 
ethyl, butyl, isobutyl, cyclopropyl, 2-methyl-l-propenyl, 3-butenyl. 1-propenyl, 3,3- 
dimetiiylbutyl, phenethyl, dimethylaminometiiyl. ethylaminomethyl, ethoxymethyl, 
methylthiomethyl. isopropylttiiomethyl. ethylthiomethyl, ethylsulphinhnethyl. 
ettiylsulphonylmethyl or isopropoxymethyl; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 

provided that the compound is not 4-(l-methyl-2-ethylimidazol-5-yl)-2-{4-[iV-(tetrahydrofur- 

2-ylmethyl)sulphamoyl]anilino}pyrimidine;4-(l-methyl-2-ethyl-imidazol- 

methoxyethyl)sulphamoyl]amlino}pyrimidine;4-(l-methyl-2-isopropyl-imid^^^^ 

[A^.(2-methoxyethyl)sulphamoyl]amlino}pyrimidine;4-(l-methyl-2-isopropyl-imidazol^^ 

2-{4-[iV-(cyclopropylmethyl) sulphamoyl]anilino}pyrimidine; 4-(l-metiiyl-2-isopropyl- 

iinidazol-5-yl)-2-{4-[iV-(tetrahydrofur-2-ylmethyl)sulphamoyl]anilino }pyrimidine; 4-(l- 

methyl-2-ethylinudazol-5-yl)-2-{4-[A^-(cyclopropylmethyl)sulphamoy^ 

(l-methyl-2-ethyl-imidazol-5-yl)-2-[4-(N-cyclopropylsulphamoyl) anilino]pyrimidine; 4-(l- 

methyl-2-ethylimidazol-5-yl)-2-[4-(iV-cyclobutyl-sulphamoyl) anilino]pyiimidine; or 4-(l- 

methyl-2-methoxymethyUmidazol-5-yl)-2-{4-[N-(2-methoxyethyl)sulph^^^^ 

pyrimidine. 

In another aspect of the invention, particular compounds of the invention are any one 
of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysable ester tiiereof . 
In another aspect of the invention, particular compounds of tile invention are one of 
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Examples 4. 12. 30, 31. 44. 51. 54. 58. 60 «r 61 or a phaimaceutically acceptable salt or an in 
vivo hydrolysable ester thereof. 

A particular aspect of the invention is that which relates to the compound of formula 
(I) or a pharmacenticany acceptable salt thereof. 

Another aspect of the present invention pravides a process for preparing a compound 
of formula W or a phannaceuticaUy acceptable salt or an ». vivo hydrolysable ester thereof 
which process (wherein R'. R^ R'. R*. P ^. '^^"^ ^^'^ " 

formula 00) comprises of: 

Process a) reaction of a pyrimidine of formula (11): 




(H) 

wherein L is a displaceable group; with an aniline of formula (HI): 



O O 



(HD 

15 Process b) reacting a compound of formula (TV): 

/(R')p 



o o 



(IV) 

with a compound of formula (V); 
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(V) 

Wherein T is O or S; may be the same or different and is C,^alkyl; 
Process c) reacting a pyrimidine of formula (VI): 



wherein X is a displaceable group; with an amine of formula (VH): 

R^-NH2 
(VII) 

10 or 

Process d) reacting a pyrimidine of formula (Vffl) 




R= 



5 



(VD 




(VIID 



with a compound of formula (IX): 
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o o 

OX) 

where Y is a displaceable group; 

and thereafter if necessary: 
5 l)convertingacon.po™dof*efonnulaa)intoa„o.hercompou„dof*e»^ 

ii) removing any protecting groups; 

iii) forming a pharmacenticany acceptable salt or in vivo hydrolysable ester. 

Lisadisplaceable group, snitable values forLare for example.ahalogeno or 

sulphonyloxy ^up, tor example a chloro.bromo, methanesulphonyloxy or 

10 toluene-4-sulphonyloxy group. 

Xisadisplaceable group, suitable values torXare for examplcafluoroorohloro 

group. Preferably X is fluoro. 

Yisadisplaceablc group, suitable values torYaie tor examplcahalogeno or 

sulphonyloxy group, for e>«u„pleabronK,.iodo or trifluoromethanesulphonyloxy group. 

15 Preferably Y is iodo. 

Specific reaction conditions for the above reactions are as foUows. 
Processa) Pyrimidines of formula (H) and anilines of formula (HI) may be reacted 

iMlTpresenceofasuitable solvent (orexampleaketonesuch as acetones 
^ as ethauol or butanol or an aromatic hydrocarbon such as toluene or i.-methyl pyrrohdtne. 
optionally in the presence ot a suitable acid for example an inorganic acid such as 
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or fonmc ac,d (or a 
suitable I^vvis acid) and atatemperature in the range of 0»C to reflux, preferably refl»; or 

U) under standard Buchwald conditions (for example see /. A... Che,. Soc. 118. 7215; J Am. 
« Cft.m.S.c..ll9.8451;7.Org.CA.«..62.1568and6066)forexampleintheprese„ceot 
palladium acetate, inasuitablesolventtor example an aromatic solvent such as toluene. 
benzeneorxylene.withasuitablebaseforexampleaninorganicbasesuchascaes.um 
oarbonate or an organic base such as potasaium-^butoxide. in the presence ofasuitableU^^ 
suchas2.2'-bis(diphenylphosphino)-l.r-binaph.hylandatatemperaturein.herangeof25.o 

30 80°C. 
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Pyriimdines of the fonnula (II) whereLischloro may be prepared acc^^^ 
Scheme J: 




NaOMe,n-BuOH ^4 
lOO-C ^ 

R< (VIII) 




socio, A 



(H) 




Scheme 1 

Amli™« of fonnula (TOM. CO— ally available compounds, or they are kn^^ 

fte Uteratuie, or they are prepared by standard processes known in the art. 
Prcces. « Compounds of formula (IV) and compounds of fomula CV) arereacted 



together in a suitable solvent 



such as N-methylpyirolidinone or butanol at a temperature in the 



of 100-200°C, preferably in the range of 150-170°C. THe reaction is preferably 

of a suitable base such as, for example, sodium hydride, sodium 



range 

conducted in the presence 
methoxide or potassium carbonate, 



Compounds of formula (V) may be prepared according to Scheme 2: 
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OH 



% (Va) 



MeMgBr, THF 
-2000 



DMFDMA,A 



(V) 




(Vc) 



ScJieme 2 

commercially available compounds, or they 
known in the art. 
of formula (VII) may be reacted 
solvent such as N-methylpyrrolidinone or pyridine, in the 
presence ofabasefor example an inorganic base such as caesiumcarbonate or in the presence 

of an organic base such as excess (VII) and at a temperature in the range of 25 to 80°C. 
Compounds of formula (VD(whereinXischloro)may be prepared according to 

Sclieme 3: 



Compounds of formula (IV) and (Va) are 
are known in the literature, or they are 
Process c) Compounds of formula (VI) and amines 
together in the presence of an inert 




S0CI2, CISO3H 



o«c 



(VD 



(Via) 



Scheme 3 



Compounds of formula (Via) may be prepared according to Process a. Process b or 
P..ce..dbut wherein compounds (ni), (IV) and (IX) are not substituted byR^NHSO.-. 

Process d) Compomids of formula (VIH) and amines of formula (IX) may I 
together under standard Buchwald conditions as described in Process a. 



y be reacted 
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•nie synthesis of con>pouiids of fonnula (Vm) is described in Scheme 1. 

Compounds of formula (IX) me commercially available compounds, or they are 
taown in the Uterature, or they are prepared by standard processes known in the art 

Amines of formula (VD are commeroiaUy available compounds, or they are known m 
theUteratoie.ortheyarepteparedbystandardprocessesknownintheart. 

It win be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be inuoduced by standard aromatic substimtion reactions or 
generatedby conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are includedmthe process aspect of the 

invention. Such reactions and modifications include, for example, inttoduction of a 
subsdtuent by means of an aromadc substitution reaction, reduction of subsdtue,ts.alkylatron 

of substiments and oxidation of subsUtuents. Ttc reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substimtion 
reactions include the mtroduction of a nitro group using concentrated nitric ac,d. the 
introduction of an acyl group using, for example, an acyl halide and Uwis acid (such as 
duminiumtrichloride)underFriedel Crafts conditions; the introduction of an alkyl group 

using an alkyl halide andLewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction ofahalogeno group. Particular examples of modifications 

include the reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation m± a nickel catalyst or tieattnent with iron in the presence of hydrochlonc 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein rtmay be 

necessary/desirable to protect any sensitive groupsmthe compounds. -nre instances where 

protection is necessary or desirable and suitable metirods for protection are known to Arose 
sMUed in tire art Conventional protecting ^ups may be used in accordance with standard 

I^tice (for illustration see T.W. Green. Protective Groups in Organic Synthesis. John Wrley 
and Sons. 1991). Thus, if reactants include groups such as ammo, carboxy or hydroxy it may 
be desirable to protect tire group in some of tire reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is. for example, an acyl 
, group, for example an alkanoyl group such as acetyl, an alkoxycart,onyl group, for example a 
meflroxycarbonyl. eflioxycarbonyl or ,-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with tire choice of protecting 
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™up Tl>us, for example, an acyl such as an alkanoyl or alkoxyoaAonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example Uthium or sodium hydroxide. Alternatively an acyl group such 
ssar-bntoxycarbonyl group may be removed, for examplcbytreatmentwithasoitableacd 

as hydrochloric, sulphuric or phosphoric acid or trifluoroaceUc acid and an 
aryhnethoxycarbonylpoup such asabenzyloxycarbonyl group may be removed, tor example. 

by hydrogenaaonoveracatalyst such as paUadium-on-ca*on. or by treatment withal*™ 

acid for example boron rts(trifluoroacetate). A suitable altemafive p«>tecting group for a 
primary amino group is, for example.aphthaloylg«.up which may be removedby treatment 

with an alkylamine. for example dimethylaminopropylamine. or with hydrate. 

A suitable protecting group for a hydroxy group is. for example, an acyl group, for 
example an alkanoyl ^up such as acetyl, an aroyl group, for example benzoyl, or an 
aryhnediyl group, for example benzyl. Tlie deprotection condidons for the above protectmg 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
groupsuch as an alkanoyl or an aroyl ^up may be removed, for example, by hydrolysis wrth 

asuitable base such as an alkaU metal hydmxide, for example lithium or sodiumhydroxrde. 
Alternatively an aryhnethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon, 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for exampleamethylc^ an ethyl group which may beremoved. for example, by hydrolysis 

wi* a base such as sodium hydroxide, or for example a .-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as ttifluoroaceuc 
acid, or for exampleabenzyl^up which may be removed, for example, by hydrogenahon 

over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis usmg 
conventional techniques well known in the chemical art. 

As stated hereinbefore the compounds defined in the present invention possesses 
and-cell-proliferation activity such as anticancer activity wMchisbeheved to arise from the 

CDK inhibitory activity of tiie compound. These properties may be assessed, for example, 
) usmg the procedures set out in WO 02/04429. 

Although the pharmacological properties of the compounds of flie formula (1) vary 
with struoural change, in general activity possessed by compomrds of flie fomiula CD may be 
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de— .adaticsoconcen— "r*'-»*etange250MMtol,Min&.invitro^^ 

described in WO 02/04429. 

Typical ICm, values for compounds of the invention when tested in the SRB assay 
described in WO 02AM429 are in the range ImM to InM. 

According toafurther aspect of the invention the» is providedaphannaceuucal 

composition which comprises a pyrinndine derivative of the formula 0), or a 
pharmaceuticaiiy acceptable salt or in vivo hydrolysable ester thereof, as defined herembefore 
in association with a pharmaceutically-acceptable diluent or earner. 

-me composition may be inafom suitable for oral administration, for example asa 

tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular. 

intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
admimstrationasanointmentorcreamorforr«,a]adminiatrationasasuppos.tory. 

In g^ral the above compositions may be prepared in a conventional mam,er using 
conventional excipients. a a 

The compound of formula CD wiU nom«lly be administered to a warm-blooded 
ammalataunit dose within the range 5-5000 mg per equate meter body area of me anm^al. 
ie.approximately0.1-100mg*g. and tHs normally providesatherapeutically-effecrived^ 

A mut dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient B^ferablyadaily dose in the range ofl-50mgfl.g is employed. However 
„ thedaUydosewmnecessarilybevarieddependingupona.ehost..ated,.heparUcularroute 
of administration, and the severity of the illness being treated. Accordingly the optimum 
dosagemaybedeterminedbythepractitionerwhois.re.«inganyparticularpabent. 

Accotdingtoafurther aspect of the present invention there is providedacompound of 
.he formula (I), oraph^naceutically acceptable salt or in v,v«hydrolysablees.er*ereof.as 
^ definedhereinbeforeforuseinamethodoftreatmentofthehumanoranimalbodybytherapy. 

We have fomid that the compounds defined in the present invention, or a 
pharmaceuticaUy acceptable saltorinv^ohydrolysableestermereotareeffectivecellci.^ 
inhibitors(an,i^ll proliferation agents), which property is beUevedto arise ftomthe^ CDK 
inMMtory properties. Accordingly the compounds of the present invention are expectedto^^ 
,0 usefulinthetreaOnentofdiseasesormedicalcondittonsmediatedaloneorinpartbyCDK 

enzymes. i.e. the compounds may be used to produce a CDK inhibitory effect m a 
warm-blooded animal inneed of such treat»»nt. THUS thecompounds of the present invention 
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provideamethod for treating the proliferation Of tnaUgnantceU^ 

CDK enzymes, i.e. the compounds may be used to produce an anti-proUferative effect 
mediated alone or in part by the inhibition of CDKs.Suchacompound of the inventionis 

expected to possess a wide range of anti-cancer properties as CDKs have been impUcated m 
many conmion human cancers such as leukaemia and breast, lung, colon, rectal, stomach, 
prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a compound of the 
invention will possess anti-cancer activity against tiiese cancers. It is in addition expected that 
a compound of the present invention will possess activity against a range of leukaemias, 
lymphoid malignancies and soUd tumours such as carcinomas and sarcomas in tissues such as 
the liver, kidney, prostate and pancreas. In particular such compounds of the invention are 
expected to slow advantageously the growth of primary and recurrent solid tumours of. for 
example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the 
invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester tiiereof . are 
expected to inhibit the growth of those primary and recurrent solid timiours which are 
associated with CDKs. especially ttvose tumours which are significantly dependent on CDKs 
for their growth and spread, including for example, certain tumours of the colon, breast, 
prostate, lung, vulva and skin. Particularly "cancer" is selected from leukaemia, breast cancer, 
lung cancer, colorectal cancer, stomach cancer, prostate cancer, bladder cancer, pancreatic 
cancer, ovarian cancer, Uver cancer, kidney cancer, skin cancer and cancer of ttie vulva. 

It is further expected tiiat a compound of ttie present invention will possess activity 
against other cell-proliferation diseases in a wide range of other disease states including 
leukaemias, fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis. 
Kaposi's sarcoma, haemangioma, acute and chK,nic nephropatiues. atheroma, atherosclerosis, 
arterial restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and 
ocular diseases with retinal vessel proliferation. 

Thus according to this aspect of the invention tiiere is provided a compound of the 
formula aX or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore for use as a medicament; and tiie use of a compound of the formula (1). 
or a pharmaceutically acceptable salt or in vivo hydrolysable ester tiiereof. as defined 
hereinbefore in die manufacture of a medicament for use in the production of a cell cycle 
inhibitory (anti-cell-proUferation) effect in a warm-blooded animal such as man. Particularly, 
an inhibitory effect is produced by preventing entry into or progression through the S phase by 
inhibition of CDK2. CDK4 and/or CDK6. especially CDK2. 
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According toatotherleatBie Of the invention, thereUprovidedaooinpom«lofte 

fonnula CD, or a pharmaceutically acceptable salt or in viv<, hydiolysable eater thereof, aa 
defined herein before in the manufacture ofa^edicaonent for use in the treatment of cancers 

(solid tumours and leukaemias), flbroproliferative and difterentiative disorders, psonasis, 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, atherosclerosis, arterial restenosis, autohnmune diseases, acute and chrome 
inflammation, bone disea^s and ocolar diseases withretinal vessel proliferation, particularly 

in the treatment of cancers. 

According to a further feature of this aspect of the invention there is provided a 
metirod for producingacell cycle inhibitory(anti-cen-proliferation)effectinawarm-blooded 

animal such as man, in need of such teeatment which comprises administering to said ammal 
an effective amount ofacompound as defined immediately above. Particularly,an inhibitory 

effect is pn>d«ced by preventing en^ into or progression fl^ough ti,e S phase by inhibition of 
CDK2 CIIK4 and/or CDK6, especially CDK2. 

According to a further feature of this aspect of tt.e invention there is provided a 
method for producingacell cycle inhibitoryCanti-cell-proUferation) effect inawarm-blooded 

animal such as man, in need of such treatinent which comprises administering to sa.d ammal 
an effective amount of a compound of formula (I) or a pharmaceutically acceptable salt or m 
.iya hydrolysable ester ti>e«of as defined herein before. Particularly, an inhibitory effect « 
produced by pmventing entry into or p^gression through the S phase by inhibition of CDK2, 
CDK4 and/or CI>K6, especially CDK2. 

According to an additional featine of this aspect of tiie invention there is provided a 
method of tieating cancers (solidtimiours and leukaemias), fibroproliferative and 
differentiative disorders, psoriasis, rheumatoid artinitis, Kaposi's sarcoma, haemangtoma, 
acute andchronic nephropathies, aflieroma, atherosclerosis, arterial .estenosis, autoimmune 
diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal 
vessel proliferation, inawann-bloodedanimal, such as man, in need of such ticatiuentwhrch 

comprises administering to said animal an effective amount of a compound of fonnula CD or a 
pharmaceuticaUy acceptable salt or in viv« hydrolysable ester thereof as defined herein before. 
, Particularly flieie is provided a mettiod of Heating cancer m a warm-blooded ammal, 

such as man, in need of such treamient which comprises administering to said animal an 
effective amomlt of a compound of formula (D or a pharmaceuticaUy acceptable salt or in 
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vivo hydrolysable ester thereof as defined herein before. 

to a further aspect of the invention there is provided a pharmaceutical composition 
«hich comprises a compound of the formula (I), or a pharmaceuticaBy acceptable sal. or >n 
vivo hydrolysable ester thereof, as defined herein before in association with a 
pharmaceutically-acceptable diluent or carrierfor use in the production ofacell cycle 

inhibitory (anti-ceU-prollferation) effect in a warm-blooded animal such as man. 

to a fiirther aspect of the invention there is provided a pharmaceutical composition 
whichcomprisesacompoundofthet«mula(l).orapharmaceuticauyaccepublesaltor«. 
vivo hydrolysable ester thereof, as defined herein before in association witha 
pharmaceutically-acceptable diluent or carrier tor use in the treatment of cancersCsohd 

tumours and leukaemias), flbroproliferative and diffe«n«iative disorders, psoriasis, 
rheumatoid arthritis. Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, 
atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic 
inflammation, bone diseases and ocular diseases with retinal vessel proUferation, m a 

warm-blooded animal such as man. 

to a further aspect of the invention there is provided a pharmaceutical composition 

whichcomprisesacompound of the formula OO-orapharmaceuticany acceptable salt otm 

vivo hydrolysable ester tiieieof. as defined herein before in association witil a 
pharmaceutically-acceptable dUuent or carrier for use in ttiet^atment of cancerma 

warm-blooded animal such as man. 

Preventing cells from enteringDNAsynthesis by inhibition of essential S-phase 

initiating activities such as CDK2 initiation may also be useful in protecting normal cells of 
thebody from toxicity of cycle-specific pharmaceutical agents, tohihition of CDK2or4will 
prevent progression into the cell cycle in nomial cells Which could Umitthe toxicity of cycle- 
specific pharmaceutical agents which act in S-phase, G2 or mitosis. Such protection may 
result in ttie prevention of hair loss normally associated with these agents. 

Therefore in a further aspect of the invention fliere is provided a compound of formula 
(Das defined above orapharmaceuticaUy acceptable salt or in vivo hydrolysable ester a««of 

for use as a cell protective agent. 
, Therefore in a furtiier aspect of the invention there is provided a compound of formula 

0) as defined above or a pharmaceuticaUy acceptable salt or m vivo hydrolysable ester thereof 
for use in preventing hair loss arising fiom flie treatment of maUgnant conditions witii 



pharmaceutical agents. 

Examples of pharmaceutical agenu for treatingmaUgnantoonditions that arc known to 

cause hair loss include alkylating agents such as ifosfamide and cyclophosphamide; 

antimetaboUtessuch asmethotrexate. 5-fluon>uracil, gemcitabine and cytarabine; vmca 

attaloids and analogues such as vincrisUne. vinbalstine. vindesine. vinorelbine; taxanes such 

as paclitaxel and docetaxel; topoisomarase I inhibitors such as irintotecan and topotecan; 

cytotoxic antibiotics such as doxorubicin, daunonrbicin. mitoxantrone, actinomycin-D and 

mitomycin; and others such as etoposide and tretinoin. 

in another aspect of the invention, the compound of formula (I), orapharmaceuttcally 

acceptable salt or^viv^hydrolysable ester thereof, may be administeredin association wrtha 
one or more of the above pharmaceutical a^nts, m thismstance tt,e compound of fonnula (I) 
may be administered by systemic or non systemic means. Parttculady the compound of 
formula (I) my may administeredby non-systemic means, for exampletopical administration. 

Therefore in an additional feature of the invention, tiiere is provided a method of 
preventing hair loss during treatinent for one or more maUgnant conditions with 
pharmaceutical agents, in a warm-blooded animal, such as man, which compnses 
administering to said animal an effective amomrt of a compound of formula (I), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof . 

a an additional feature of fl.e invention, there is provided a mettiod of preventing harr 
loss during aeatinent for one or mo,, maUgnant conditions wiflr pharmaceutical agents, m a 
warm-blooded animal, such as man. which comprises administering to said ammal an 
effective amountofacompound of formula ©.orapharmaceuticaUy acceptable salt or.n 

vivo hydrolysable ester thereof in simultaneous, sequential or separate administration wrth an 
effective amount of said pharmaceutical agent. 

According to a further aspect of tire invention fliere is provided a pharmaceutical 
. composltionforuseinpreventinghairlossarisingfromthetream^entofmalignantconditions 

with pharmaceutical agents which comprises a compomid of fonnula CO, or a 
pham^aceutically acceptable salt or invivohydrolysable ester mereof, and saidpharmaceutical 

agent in association with a phaimaceutically acceptable diluent or carrier. 
, ' Accordingtoafurflieraspectoffliepresentinventiontiiereisptovidedakit 

comprising a compound of formula (I), or a phannaceuticaUy acceptable salt or in .v>o 
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hydrolysableesterthereof.andapharmaceutical agent for treating m 

known to cause hair loss. 

According to a further aspect of the present invention there is provided a kit 

comprising: 

a) a compound of formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, in a first unit dosage form; 

b) a pharmaceutical agent for treating malignant conditions tiiat is known to cause hair loss; in 
a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided tiie use of a compound 
of the formula (1), or a pharmaceutically acceptable salt or in vivo hydrolysable ester tiiereof , 
in the manufacture of a medicament for the prevention of hair loss during tireatinent of 
malignant conditions with pharmaceutical agents. 

According to a further aspect of the present invention there is provided a combination 
treatinent for the prevention of hair loss comprising the adminisliation of an effective amount 
of a compound of the formula or a pharmtaceutically acceptable salt or in vivo 
hydrolysable ester the^of , optionally together witii a pharmaceutically acceptable diluent or 
carrier, with the simultaneous, sequential or separate administration of an effective amount of 
a phannaceutical agent for tieatinent of malignant conditions to a warm-blooded animal, such 
as man. 

As stated above the size of tiie dose required for the therapeutic or prophylactic 
treatinent of a particular cell-proliferation disease will necessarily be varied depending on ti.e 
host treated, the route of administiation and tiie severity of tiie illness being tieated. A unit 
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged. 

The CDK inhibitory activity defined hereinbefore may be appUed as a sole tiierapy or 
may involve, in addition to a compound of tiie invention, one or more otiier substances and/or 
treatinents. Such conjoint treatinent may be achieved by way of tiie simultaneous, sequential 
or separate administiation of the individual components of tiie tieatinent. In tiie field of 
medical oncology it is normal practice to use a combination of different forms of tieatinent to 
treat each patient wifli cancer. In medical oncology the other component(s) of such conjoint 
treatinent in addition to the cell cycle inhibitory tieatinent defined hereinbefore may be: 
surgery, radiotiierapy or chemotherapy. Such chemotiierapy may cover tiuree main categories 
of therapeutic agent: 



wo 03/076434 

-26- 



^^CT/GB03/00935 



(i) ofl,erceUcyoleinMHt<«yagCT«thatw«kbyth.san«<>rdiffe«ntn«ohani5n>sfiom 

those defined hereinbefore; 

(U) cytostatic agents such as antioestrogens (for example tamoxifen,tommifene. 
raloxifene, toloxifene. iodoxyfene). p»gestogens (for example meg^trol acetate), aromatase 
inhibitors (tor example anastrozolc. letrazole. vorazole, exemestane). antiprogestogens, 
antiandrogens (for example flutanude,nautannde.bicMut.nud=.c«»oteroneacet^^ 
agonist, and antagonists (tor example gosereUn acetate, luprolide), inhibitors of testosterone 
Sa-dihydroreductase (for example finasteride), anti-invasion agents (for example 
metaUop«>teinase inhibitors like marimastatandinhibitors of urokinase plasminogen acttvator 

receptor function) and inhibitors of growth factor function, (such growti. factors include for 
example platelet derived growth factor andhepatocyte growth factor such inhibitors include 
growth factor antibodies, growth factor receptor antibodies, tyro^e kinase inhibitors and 
serine/threonine kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used m medrcal 
oncology, such as antimetaboUtes (for example antifolates like methotrexate, 
fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosine arabinos.de); 
antitumour antibiotics (tor example anthracydines like doxorubicin, daunomycin. eptrubtcn 

idarubicin. mitomycin-C, dactinomycin, mithramycin); platinum derivatives (for example 
cisplatin, caAoplatin); alkylating agents (for example nitirogen mustard, melphalan. 
, chlorambucU, busulphan, cyclophosphamide, itosfamide, nitt^souteas, fluotepa); anflmttotic 
agents (for example vlnca alkaloids like vincdstine and taxoids lite taxol, taxotere); 
topoisomerase inhibitors (for example epipodophyllotoxinsUkeetoposideandtenipos.de, 

amsacrine, topotecan). According to this aspect of the invention thete is prov.ded a 
pharmaceutical product comprisingacompound of the formula a) as defined hereinbefore 

, and an additional anti-tumour substance as defined hereinbefore for fte conjoint treatinent of 



cancer. 



In addition to their use in therapeutic medicine, the compounds of formula (D and thcr 
pharmaceuticdly acceptable salts are also useful as pharmacological tools in ti,e development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
irfUbito^ of ceU cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats 
and mice, as part of ttie search for new therapeutic agents. 
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™„ufa=t™ features. *e alternative and pref««dmbodunenU of decompounds of fl.e 
invention described herein also apply. 

invention wm now be mus.ra.edby me toUowingnon limiting examples in which. 

unless stated otherwise: 

©temperatures are given in degrees CelsiusTO;operadons were carried out at room or 

ainbienttemperatore.lhatis,atatemperaturein.herangeofl8-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporauon of solvent 
was oarriedoutusingarotary evaporator ^.der reduced p.essure(600-4000 Pascals-. 

4 5-30nmiHg) with a bath temperature of up to 60°C; 

(Ui) Chromatography means flash chromatography on siUca gel; ftm layer chromatography 
mjC) was carried out on silica gel plates; 

(iv)in general, the course of reacttons was followedbyTI^andreaction times are given for 

illustration only; 

(V) final p»duc.s had sadsfacU^y proton nuclear magnedc resonance (NMR) spectra and/or 

mass spectral data; , • j 

(vi) yields are given for iUustradon only and are not necessarily dtose which can be obtamed 
by diligent process developmenu preparations were repeated if more material was required; 
> (.u)whengiven.NMRdataisintheformofdel.avaluesformajordiagnosticprotons.g.ven 
i„par,spermillion(ppm)relativetotetramett.ylsUaneCrMS)asanintemalstandard, 
determined at SOOMHzusingperdeuteriodimethylsulphoxideCDMSO-d.) as solv«>.u^ess 

otherwise indicated; and peak multipUcides are shown as follows: s, singlet; d. doublet; dd. 
double doublet; t. triplet; tt. triple triplet; q. quartet; ^. triple quartet; m. multiply br, broad; 
^ (viii) Chemical symbols have a,eir usual meanings; SI units and symbols are used; 
Ox) solvent mtios ate given in volume:volmne (v/v) terms; and 

(x) massspectra«ererunwithanelec.ro«energyof70electronvoltsina.echemical 
ionizaaon(CD mode usingadirect exposure probe; where indicated ionization was effected 
by electron impact (ED.fast atom bombardment (FAB)orelec,rospray(ESPV.valuesform/z 

30 aregiven;generally.onlyionswhichi„dicate*eparentmassarereported;and«nless 
oflierwise stated, the mass ion quoted is (MH)*; 

(xi) unless stated otherwise compounds conBiining an asymmetricaUysubsamted carbon 
and/or sulphur atom have not been resolved; 



wo 03/076434 



^^CT/C 



(Xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the milUmolar ratio equivalents to those used in the previous example; 
(xvi) the following abbreviations have been used: 
dimethylformamide; 

EtOAc ethyl acetate; 

ether diethyl ether; 

MeOH methanol; and 

■QCM. dichloromethane; 

xvii) where an Isolute SCX-2 column is referred to, this means an "ion exchange" extraction 
cartridge for adsorption of basic compounds, i.e. a polypropylene tube containing a 
benzenesulphonic acid based strong cation exchange sorbent, used according to the 
manufacturers instructions obtained from International Sorbent Technologies limited, 
Dyffryn Business Park, Hengeod, Mid Glamorgan, UK. CF82 7RJ; 

xviii) where an Isolute amine column is referred to, this means an "ion exchange" extraction 
cartridge for adsorption of acidic compounds, i.e. a polypropylene tube containing a amino 
silane covalently bonded to a silica particle used according to the manufacturers instructions 
obtainedfrommtemationalSorbentTechnologies Limited, Dyffryn Business Park, Hengeod. 

Mid Glamorgan, UK, CF82 7RJ; and 

xix) whei^ a Chemelut column is referred to, this means an extraction cartridge for removal o 
water, i.e. a polypropylene tube containing diatomaceous earth used according to the 
manufactm^rs instructions obtained from Varian, Harbor City, CaUfomia, USA. 



Kxample 1 

A- (1-Methvl-24so r"Hin.id..nl-5- Yn-'>-M-rA7-rcvclobntvnsn1^ 

Chlorosulphonic acid (ISOjil, 2.16mmol) was added dropwise to solution of 2-aniUno- 
4-(l-methyl.2-isopropylimidazol-5-yl)pyrimidine (Method71; 158mg, 0.54mmol) in thionyl 
chloride (3ml) cooled at 0°C and the mixture stirred at 0°C for 10 minutes then heated at 90°C 
for 90 minutes. The volatiles were removed by evaporation and the residue was dried under 
high vacuum «2mmHg) for 1 hour. The resulting solid was placed under nitrogen and a 
solution of cyclobutylamine (lOOlil, l.OSmmol) and diethylmethylamine (1ml, ISmmol) in 
. MeOH (3ml) added. Hie mixture was stirred for 30 minutes and the volatiles were evaporated 
in vacuo. Trituration with water results in a soUd which was washed water (3 x 20ml) 
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coUeot«ibymuaaonanddricdundervaoumnat60»CtoyiddtetifeoompounaC151»«^ 
65*) as a soUd. NMR: 1.24 (d. 6H), 1.45 (m. 2H), 1.70 (m. 2H), 1.90 (m, 2H). 3.17 (m. IH). 
3.58 (m. IH), 3.98 (s, 3H). 7.19 (d. IH), 7.70 (m, 4H). 7.92 (d. 2H). 8.41 (d. IH). 9.90 (tes, 
lH);m/z427. 



Rvam ples 2 - 23 

The foUowing compounds were prepared by the procedure of Example 1 usmg the 
H 



appropriate starting materials. 




Ex 






R^ 


NMR 


M/z 


SM 


2 

1.3 


Et 


Et 




1.25 (t, 3H), 1.36 (t, 3H), 1.51 (m, 
IH), 1.78 (m,3H), 2.75 (s,2H), 
3.08 (q,2H), 3.55 (m,lH), 3.65 
(m, IH), 3.74 (quin, IH). 4.76 (q, 
2H). 7.39 (d, IH), 7.55 (br t, IH), 
7.72 (d, 2H), 7.88 (d, 2H), 8.49 (s, 
IH), 8.65 (d, IH), 10.16 (s, IH) 


457 


Meth 
73 


3 

1,3 


Et 


Et 




1.25 (t,3H), 1.36 (t,3H), 2.87 Cs, 
2H), 3.08 (q,2H), 3.16 (s,3H), 
3.29 (t, 2H), 4.76 (q, 2H), 7.40 (d. 
IH), 7.55 (brs, IH), 7.73 (d, 2H), 
7.88 (d, 2H), 8.51 (s, IH), 8.65 (d, 
IH). 10.16 (s, IH) 


431 


Meth 
73 
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Ex 1 


1 


\' 1 




"4MR ^ 


Vl/z S 


JM 


4 ] 

1.3 


Bt ] 


3t 


N« — 


L.04(t,3H), 1.25 (t,3H), 1.36 (t, 
3H), 2.88 (q,2H), 3.09 (q,2H), 
3.34 (m, 4x1;, /o ^.q, i^n;, ' v"i 
lH),7.53(t.lH), 7.72 (d,2H), 
7.88 (d, 2H), 8.49 (s, IH), 8.65 (d, 
IH), 10.16 (s, IH) 


W5 1 


Vieth 
73 


5 

1,3 


Et 


Et 




1.26 (t, 3H), 1.37 (t,3H), 1.59 
(quintet, 2H), 2.76 (m, 2H), 3.08 

4.76 (q, 2H), 7.40 (m, 2H). 7.71 (d, 
2H), 7.89 (d, 2H), 8.49 (s, IH), 
8.67 (d, IH), 10.16 (s, IH) 


445 


Meth 
73 


6 

1.4 


Et 


MeOCHz- 




1.30 (t, 3H), 1.55 (m, IH), 1.77 (m, 

2H), 1.87 (m, IH), 2.79 (m, 2H), 

3.45 (s, 3H), 3.60 (m, IH), 3.71 (m, 

lH),3.83(in, lH),4.77(q,2H), 

>i o'7 /„ oTXv 1 An (A ITT^ 7 57 ft 
4.87 (s, 2rl;, /.H-z ^a, in;, v-j 

IH), 7.78 (d, 2H), 7.90 (d, 2H), 

8.45 (s, IH), 8.67 (d, IH), 10.12 (s, 

IH) 


473 


Meth 
72 


7 

1.4 


Et 


MeOCH2- 




1.05 (t, 3H),1.28(t.3H), 2.88 (m, 
2H), 3.35 (q,4H), 3.43 (s,3H), 
4.77 (q, 2H), 4.88 (s, 2H), 7.40 (d, 
IH), 7.52 (brs, IH), 7.73 (d, 2H), 
7.88 (d, 2H), 8.53 (s. IH), 8.68 (d, 
IH). 10,16 (s,lH) 


461 


Meth 
72 
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Ex I 


1 


^3 J 




Alz S 


M 


8 Et I 

1,4 


^eOCHs- ' 




.27 (t, 3H), 1.59 (quintet, 2H), ^ 
i.78(q,2H),3.16(s, 3H), 3.28 (t, 
JEO, 3.42 (S, 3rl), 4. / j l>q, ^'^)'> 
!^.84 (s, 2H). 7.41 (m, 2H), 7.73 (d, 
2H), 7.89 (d, 2H), 8.44 (s. IH), 
8.67 (d, IH), 10.10 (s, IH) 


t61 J 


kleth 

n 


9 Et 

1.4 


MeOCH2- 




1.30 (t,3H), 2.88 (q.2H), 3.18 (s, 
3H). 3.33 (t, 2H), 3.45 (s. 3H). 4.77 
(q, 2H), 4.85 (s, 2H), 7.4U (.a, iti;, 
7.55 (t, IH), 7.73 (d, 2H), 7.90 (d. 
2H), 8.43 (s, IH), 8.67 (d, IH), 
10.12 (s, IH) 


447 


Meth 
72 


10 Me 

1,2 


MeOCH2- 




0.07 (m,2H), 0.35 (m,2H), 0.80 
(m,lH), 2.63 (t,2H). 3.30 (S.3H). 
4.02 (s, 3H), 4.55 (s, ZH), i.a, 
IH), 7.50 (t, IH), 7.70 (m, 3H), 
7.90 (d, 2H), 8.48 (d, IH), 9.95 (s, 
IH) 


429 


Meth 
70 


11 Me 

1.4 


MeOCH2- 




1.52 (m, 2H). 1.75 (m. 2H), 1.91 
(m, 2H), 3.31 (s, 3li), 3.0 i t.m, 
lH),4.03(s, 3H), 4.55 (s,2H), 
7.28 (d, IH), 7.70 (m, 4H), 7.90 (d, 
2H), 8.51 (d, IH), 9.98 (s, IH) 


429 


Meth 
70 


12 i- 
Pr 


MeOCHz- 




1.06 (t, 3H), 1.53 (d, 6H), 2.84 (m, 
2H), 3.16 (m, 4H), 3.48 (s. 3H), 
4.92 (s, 2H), 5.55 (m, IH), 7.27 (d, 
IH), 7.53 (m. IH), 7.74 (d, 2H), 
7.89 (d, 2H), 8.27 (s, IH), 8.71 (d, 
IH), 10.19 (s, IH) 


476 


Meth 
69 
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Ex 1 


1 


^3 I 


mR ^ 


»l/z S 


»M 


13 Me I 

1,6 


-Pr ' 


^ — ^o-^ ^ 
( 


L.05 (t, 3H), 1.40 (d, 6H), 2.88 (br ^ 
1, 2H), 3.33 (m. 4H). 3.55 (br s), 
4,19 (s, 3H), 7.41 (d, IH), 7.57 (br 
t, IH), 7.76 (d, 2H), 7.94 (d. 2H), 
8.50 (s, IH), 8.70 (d, IH), 10.29 (s, 
IH) 


[45^1 


vleth 

n 


14 Me 

1,7 


i-Pr 




1.41 (d, 6H), 3.58 (m, IH), 3.68 
(m, 2H), 4.20 (s, 3H)(not integrated 
as covered by overlapping 
Mrhanffeables") 7 42 (d, IH), 7.80 
(d, 2H), 7.99 (d, 2H), 8.48 (t, IH), 
8.49 (s, IH), 8.70 (d, IH), 10.30 (s, 
IH), 15.00 (V br s, 0.7H) 


455 


Meth 
71 


15 Me 

1,7 


i-Pr 


T 


TTl (s, 9H), 1.41 (d, 6H), 3.:)y ^m, 
iw\ 4. 18 f<j 3Hi 7 35 (s, IH), 
7.41 (d, IH). 7.78 (d, 2H), 7.91 (d, 
2H). 8.49 (s, IH), 8.70 (d, IH), 
10.22 (s, IH) 


429 


Meth 
71 

5 


16 Me 


Et 


1 


1.08 (s, 9H), 1.32 (t, 3H), 3.05 (q, 
oTT» d. OR (i 3HJ 7 32 (s, IH), 
7.36 (d, IH), 7.75 (d, 2H), 7.89 (d, 
2H), 8.41 (s, IH), 8.68 (d, IH), 
10.17 (s, IH) 


415 




17 Me 


c-Pr 




1.08 (t, 3H), 1.27 (m, 4H), 2.40 (m 
IH), 2.89 (m, 2H), 3.35 (m, 4H), 
4.21 (s, 3H), 7.37 (d, IH), 7.50 (m, 
IH), 7.73 (d,2H), 7.93 (d,2H), 
8.40 (s,lH), 8.65 (d,lH), 10.24 (s 
IH) 


443 


Meth 
79 
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Ex I" 
18 Me c-Pr ^ 


e 1^ 

( 


JMR ^ 

.26 (m,4H). 2.40 (ni,lH), 2.87 4 
m,2H), 3.18 (s,3H), 3.32 (t,2H). 
L 01 r<! "^TTi 7 38 fd IH), 7.53 (m, 
IH). 7.73 (d,2H), 7.93 (d,2H), 
B.40 (s, IH), 8.65 (d. IH), 10.24 (s, 
IH) 


l/z S 

29 J 


M 

^eth 

f9 


19 Me c-Pr 




L26 (m, 4H), 1.65 (m. 4H), zak) 
(m, IH), 2.78 (m,2H). 3.55 (m, 
IH), 3.70 (m, IH), 3.88 (m, IH), 
A oi ro 'MTi 7 38 fd IH), 7.53 (m, 
IH), 7.73 (d, 2H), 7.93 (d, 2H), 
8.40 (s, IH), 8.67 (d, IH), 10.24 (s, 
IH) 


455 


Meth 
79 


20 Me c-Pr 


V 


0.30 (m, 4H), 1.26 (m, 4H), 1.65 
Avr\ 1 13 fm IH), 2.40 (m, 
IH), 4.21 (s,3H), 7.38 (d, IH), 
7.73 (m, 3H), 7.93 (d, 2H), 8.40 (s, 
IH), 8.67 (d, IH), 10.22 (s, IH) 


411 


Meth 
79 

Meth 


21 n- c-Pr 
Pr 




0,70 (t, 2H), 1.05 (t, 3H), 1.29 (m, 
4H), 1.68 (m. 2H), 2.50 (m, IH), 
9 R-s rm 3 33 (m, 4H), 4.82 (t, 
2H),7.38(d, lH),7.53(m, IH), 
7.73 (d, 2H), 7.87 (d, 2H), 8.40 (s, 
IH), 8.64 (s, IH), 10.17 (s, IH) 


471 


80 


22 n- c-Pr 
Pr 




0.70 (t, 2H), 1.32 (m, 4H), 1.68 (m 
2H), 2.50 (m, IH), 2.85 (m, 2H), 
3.17 (s, 3H), 3.33 (t,2H), 4.82 (t, 
2H), 7.38 (d, IH), 7.53 (m, IH), 
7.73 (d, 2H), 7.87 (d, 2H), 8.41 (s, 
IH), 8.64 (s, IH), 10.17 (s, IH) 


457 


Meth 
80 



|CT/GB03/00935 



-34- 











NMR 


M/z 


SM 
Meth 1 


23 


n- 
Pr 


c-Pr 




0.30 (m, 4H), 0.70 (t, 2H), 1.32 (m, 
4H). 1.68 (m, 2H), 2.05 (m, IH), 
2.50 (m, IH), 3.17 (s,3H), 4.83 (t, 
2H), 7.38 (d, IH), 7,74 (m, 3H), 
7.87 (d, 2H), 8.41 (s, IH), 8.64 (s, 
IH), 10.17 (s, IH) 


439 


80 



^ Isolated as HCl salt 

^ Purified by flash siUca chromatography DCM:MeOH (Polarity increasing from 100:0 to 
97:3) 

^ Purified by Isolute amine column 

^Purifiedbylsolute amine column foUowedbyflashsiUca chromatography DCM:MeOH 

(Polarity increasing from 100:0 to 97:3) 
5 Example 29 of WO 02/20512 

« Ethyldimethylamine used in place of diethylmethylamine. Work-up:- extracted with EtOAc, 
washed with dilute NaHCOg, water and brine 

^ Ethyldimethylamine used in place of diethylmethylamine. Product purified by flash sihca 
chromatography DCM:MeOH (96:4) 



Fxainple24 . 

Chlorosulphomc acid (150^). 2.16nmlol) was added diopwise to solution of 2-anilino- 
4-(l-mett,yl-2-isopropyUnudazol-5-yl)pytbmdine (Method 71; 158mg. 0.54nm.ol) in thionyl 
chloride (3na) cooled at 0°C and the nuxtnre stirred at 0°C for 10 minutes then heated at 90°C 
for 90 minutes. TTie volatUes were removed by evaporation and the residue was dried under 
hi^ vacuum «2rmnHg) for 1 hour. The resulting soUd was placed under nitrogen and a 
solution of cyclopropylamine(570Ml.8.1mmol)mMeOH (3ml) added. The mixmre was 

stirred for 30 minutes and the volatiles were evaporated in vacuo. Trituration with water 
results in a soUd which was washed water (3 x 20ml) collected by filtration and dried under 
vacuum at 60-0 to yield tiie tttie compound (205mg, 92%) as a soUd. NMR: 0.30 (m, 2H), 
0.45 (m. 2H). 1.24 (d, 6H), 2.19 (m, IH), 3.17 (m, IH). 4.01 (s, 3H), 7.19 (d. IH), 7.70 (d, 
2H). 7.92 (d, 2H), 8.02 (m. IH), 8.50 (d, IH), 9.90 (brs, IH); m/z 413. 
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Examples 25-71 

The following compounds were prepared by the procedure of Example 24 using 
appropriate starting materials. 



Ex 


R> 






NMR 


M/z 


SM 


25 

1,2 


i- 
Pr 


MeOCH2- 


A 


0.02 (m, 2H), 0.38 (m, 2H), 
0.75 (m, IH), 1.52 (d, 6H), 
2.66 (m, 2H), 3.43 (s, 3H), 
4.88 (d, 2H). 5.52 (m, IH), 
7.28 (d, IH). 7.53 (m, IH), 
7.68 (d, 2H), 7.83 (d, 2H), 8.23 
(s, IH). 8.68 (d, IH), 10.16 
(brs, IH) 


457 


Meth 
69 


26 

1,2 


i- 
Pr 


MeOCHz- 




0.32 (m, 2H), 0.53 (m, 2H), 
1.52 (d, 6H), 2.07 (m, IH), 
3.47 (s,3H), 4.92 (d, 2H), 5.52 
(m, IH). 7.28 (d, IH), 7.74 (m, 
3H), 7.83 (d,2H), 8.21 (s. IH). 
8.68 (d, IH), 10.20 (brs, IH) 


443 


Meth 
69 


27 


i'- 


MeOCHa- 




1.52 (d, 6H), 2.86 (q, 2H). 3.16 


461 


Meth 


1.2 


Pr 






(s, 3H), 3.28 (t, 2H), 3.43 (s, 
3H), 4.92 (d, 2H). 5.52 (m, 
IH), 7.26 (d, IH), 7.56 (m. 
IH), 7.72 (d, 2H). 7.88 (d, 
2H), 8.23 (s, IH), 8.70 (d, IH). 
10.18 (brs, IH) 




69 



-36- 



7GB03/00935 




0.38 (m, 2H), 0.49 (m, 2H), 
1.32 (t,3H), 2.15 (brs, IH), 
3.45 (s, 3H),4.80(q,2H), 4.88 
(s,2H), 7.45 (d, IH), 7.78 (d, 
3H), 7.95 (d. 2IT), 8.50 (s, IH), 
8.70 (d, IH), 10.20 (s. IH) 



1.10 (s,9H), 1.27 (t, 3H),3.43 
(s, 3H). 4.78 (q, 2H), 4.86 (s, 
2H), 7.33 (s, IH), 7.40 (d, IH), 
7.76 (d, 2H), 7.86 (d,2H), 8.49 
(s, IH), 8.69 (d, IH). 10.11 (s, 
IH) 



429 Meth | 
72 



0.35 (m, 2H), 0.48 (m, 2H), 
1.25 (t,3H), 1.39 (t.3H), 2.09 
(s, IH), 3.08 (q,2H), 4.78 (q, 
2H),7.40(d, lH),7.75(d, 
3H),7.92(d,2H), 8.49 (s, IH) 
8.67 (d, IH), 10.16 (s, IH) 



Meth] 
72 



1.25 (t,3H). 1.36 (t,3H), 3.08 
(q. 2H), 3.40 (m, 2H), 4.76 (q, 
2H), 5.00 (m, IH), 5.12 (m, 
IH), 5.67 (m,lH), 7.40 (d, 
IH), 7.64 (br t, IH), 7.73 (d, 
2H), 7.88 (d, 2H), 8.49 (s, IH) 
8.65 (d, IH), 10.16 (s, IH) 



Meth I 
73 



Meth I 
73 



0.37 (m, 2H), 0.48 (m, 2H), 
2.12 (brs, IH), 3.30 (s, 3H), 
4.03 (s, 3H), 4.55 (s, 2H), 7.29 
(d, IH), 7.68 (m, 4H), 7.95 (d, 
2H), 8.52 (d, IH), 10.00 (s, 
IH) 
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1 




1 




^3 1? 




AJx S 


»M 




$3^ 1 


t 


-Bu-(CH2)2- 




).98(s,9H), 1.60(in,2H), ^ 
i.78 (m, 2H), 2.89 (q, 2H), 
5.18 (s, 3H), 3.30 (m, 2H), 
^ 00 r«s 3ID 7 20 fcL IH), 7.44 
(t.lH), 7.63 (s,lH), 7.70 (d, 
2H), 7.93 (d, 2H). 8.43 (d, 
IH), 9.90 (s, IH) 


[73 1 


vleth 
L04 






Me 


^-BU-(CH2)2- 




0.98 (s, 9H), 1.04 (t, 3H), 1.60 
(m,2H). 2.68 (m,2H), 2.87 
(in,2H), 3.30 (m,4H), 3.98 (s, 
■^im 7 90 fd IH^ 7.42 (t, IH), 
7.64 (s,lH), 7.71 (d,2H), 7.92 
(d, 2H), 8.43 (d, IH), 9.90 (s, 
IH) 


487 


Meth 
104 




Me 


n-Bu 




0.90 (3H,t), 1.04 (3H.t), 1.38 
(2H,m),1.66(2H,m), 2.74 
(2H,t), 2.88 (2H,q), 3.32 (4H, 
m\ 08 HH O 7 18 (IH, d), 
7.42 (lH,t). 7.71 (2H,d), 7.92 
(2H.d), 8.44 (lH,d), 9.90 
(IH, s) 


459 


Meth 
89 


36^ 


Me 


71-BU 




0.92 (3H, t), 1.39 (2H, m), 
1.68 (2H,m), 2.74 (2H,t), 
2.88 (2H,q), 3.16 (3H,s), 3.28 
(2H, hidden), 3.96 (3H, s), 
7.19 (IH, d), 7.46 (IH, t), 7.64 
(lH,s),7.70(2H,d), 7.92 (2H 
d), 8.42 (lH,d), 9.90 (IH, s) 


445 


Meth 
89 



^^CT/GB03/0093S 

WO 03/076434 



Ex I 


1 


1 


^3 r 


mR ^ 




JM 


37 i 

] 


i 

?r 


-Pr > 


( 


.44 (d,6H), 1.58 (d.6H), 2.86 ' 
m,2H), 3.18 (s,3H), 3.27 (t, 
2H), 3.70 (m, IH), 5.60 (m, 
7 26 fd IH), 7.57 (brs, 
IH), 7.73 (d.2H), 7.92 (d, 
2H), 8.28 (s, IH), 8.72 (d,lH). 
10.21 (brs, IH) 


159 1 


vieth 
76 

7 


38 


Me 


Et 




1.04 (t, 3H), 1.36 (t,3H), 2.88 
(m,2H), 3.04 (q,2H), 3.34 (m, 
ATT» 4 12 fs 3H) 7.38 (d, IH), 
7.57 (brs, IH), 7.74 (d, 2H), 
7.92 (d,2H), 8.42 (s,lH), 8.68 
(d, IH), 10.23 (brs, IH) 


431 




39 


i- 
Pr 


i-Pr 




1.03 (t,3H). 1.42 (d,6H), 1.57 
(d, 6H), 2.84 (m, 2H), 3.34 (m, 
4H), 3.69 (m, IH), 5.59 (m, 
itn 7 9*; Iffi 7 53 (brs, 
IH), 7.72 (d, 2H), 7.89 (d, 
2H), 8.26 (s, IH), 8.72 (d, IH), 
10.19 (brs, IH) 


473 


Meth 
76 


40 


Et 


i-Pr 




1.33 (t. 3H), 1.42 (d,6H), 3.09 
(m,3H), 3.25 (s,3H), 3.42 (t, 
2H),4.63(q,2H), 4.86 (t, IH), 
7.04 (d,lH). 7.29 (s, 1H),7.59 
(s,lH), 7.75 (d,2H). 7.81 (d, 
2H), 8.38 (s, IH) 


446 


Meth 
77 



• ^B>CT/GB03/00935 



Ex I 


I' I 






4MR ^ 


/i/z S 


»M 


41 3 


It i 


-Pr 


( 


.02(t,3H),1.13(t.3ir),1.42 ^ 
d, 6H). 2.83 (m, 2H), 3.33 (m, 
ViS), 3.58 (m, IH), 4.81 (q, 
2H), 7.41 (d. IH), 7.59 (brs, 
lH),7.72(d,2H),7.91(d, 
2H). 8.58 (s, IH). 8.63 (d. IH) 


60 I 


vleth 
77 




Et 


MeOCH2- 


NH>^CF3 


1.30 (t, 3H), 3.41 (s,3H), 3.66 
(quintet, 2H), 4.75 (q, 2H), 
4.83 (s, 2H), 7.40 (d, IH), 7.77 
(d, 2H), 7.90 (d, 2H), 8.35 (m. 
2H), 8.66 (d, IH), 10.07 (s, 
IH) 


471 


Meth 
72 

Meth 




Me 


MeOCHz- 




1.03 (t, 3H), 2.90 (m, 2H), 
3.32 (q,4H), 3.45 (s,3H), 4.13 
/«. -^im 4 87 Cs 2H). 7.41 (d, 
IH), 7.54 (s, 1x1;, /• ' -> v"^' 
7.93 (d, 2H), 8.46 (s, IH), 8.70 
(d, IH), 10.26 (s, IH) 


447 


70 


44" 


i- 


c-Pr 




1.30 (m, 2H), 1.41 (m, 2H), 


457 


Meth 


Pr 






1.67 (d, 6H), 2.58 (m, IH), 




81 








2.92 (q.2H), 3.20 (s,3H), 3.33 
(t, 2H), 5.75 (quintet, IH), 
7.31 (d, IH), 7.60 (t, 1H),7.79 
(d, 2H), 7.91 (d, 2H), 8.20 (s, 
IH), 8.73 (d, IH). 10.23 (s, 
IH) 







-40- 



Ex 1 


I 


e I 




4MR ^ 


/I/z S 




45^ i 
] 


c 

?r 


-Pr 


] 


.09(t,3H),1.35(m.2H), 4 
L.41 (m, 2H), 1.67 (d, 6H), 
L57 (m, IH), 2.91 (q, 2H). 
3.38 (m, 4H), 5.71 (quintet, 
im 7 "^0 IH) 7.58 (t, IH), 
7.76 (d,2H), 7.90 (d,2H). 8.20 
(s, IH), 8.72 (d, IH), 10.21 (s, 
IH) 


71 J 
{ 


vleth 
11 




Et 


c-Pr 




1.06 (t, 3H), 1.30 (m, 7H), 
2.48 (m, IH), 2.89 (q, 2H), 
3.34 (m,4H), 4.88 (q.2H), 
T /"H ITT^ 7 53 ft IH), 7.74 

(d, 2H), 7.90 (d, 2H), 8.40 (s, 
IH), 8.66 (d, IH), 10.12 (s, 
IH) 


457 


Meth 
82 




Et 


c-Pr 




1.25 (m.4H), 1.35 (t, 3H). 
2.45 (m, IH), 2.89 (q, 2H), 
3.17 (s, 3H), 3.30 (t, 2H), 4.88 
(q, 2H), 7.40 (d, IH), 7.55 (t, 
IH), 7.75 (d,2H), 7.90 (d, 
2H), 8.41 (s, IH), 8.67 (d, IH), 
10.12 (s, IH) 


443 


Meth 1 
82 


48 


n- 
Pr 


MeOCHz- 




(400MHz) 0.71 (t, 3H), 1.60 
(sext,2H), 2.89 (q,2H), 3.19 
(S.3H). 3.32 (q,2H), 3.43 (s, 
3H), 4.67 (t, 2H), 4.83 (s, 2H), 
7.37 (d,lH), 7.53 (t, IH), 7.72 
(d, 2H), 7.87 (d, 2H), 8.35 (s, 
IH), 8.64 (d, IH), 10.10 (s. 
IH) 


461 


Meth] 
75 1 
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Ex 1 


1 


1^ 1 


^3 I 




^2 S 


>M 


49 1 


1- ] 
Pr 


VleOCHa- 


NH^X^o/\ ( 


400MHz) 0.69 (t, 3H), 1.07 (t. ' 
3H), 1.61 (sext,2H), 2.89 (q, 
2H), 3.34 (m. 4H), 3.42 (s, 
3H), 4.68 (t,2H), 4.81 (s, 2H). 

(d, 2H), 7.88 (d, 2H), 8.36 (s, 
IH), 8.68 (s, IH), 10.13 (s, 
IH) 




^eth 
75 


50*^ 


Me 


n-Pt 




0.97 (t, 3H), 1.70 (m, 2H), 
2.70 (t, 2H), 2.89 (q, 2H), 3.17 
(s, 3H). 3.28 (t. 2H), 3.95 (s, 
-^m 7 90 rd lir» 7 44 (t, IH), 
7.64 (s, IH), 7.70 (d, 2H), 7.92 

(d,2H).8.42(d,lH), 9.89 (s, 

IH) 


431 


Meth 
91 


51 « 


Me 


n-Pr 




0.98 (t, 3H), 1.04 (t,3H), 1.70 
(m, 2H), 2.70 (t, 2H), 2.86 (q. 
2H), 3.31 (m,4H), 3.97 (s, 
■^im 7 lord TFH 7 44Ct. IH), 
7.64 (s, lH),7.70(d,2H), 7.92 
(d, IH), 8.42 (d, IH), 9.90 (s, 
IH) 


445 


Meth 
91 


52*^ 


Me 


MeO(CH2)2- 




3.05 (t,2H). 3.15 (q,2H), 3.29 
(s, 3H), 3.38 (s. 3H). 3.44 (t, 
2H), 3.84 (t, 2H), 4.0 (s, 3H). 
4.92 (t,lH), 7.02 (d,lH), 7.41 
(brs,lH),7.59(s, 1H),7.80 
(m, 4H), 8.40 (d. IH) 


447 


Meth 
92 
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Ex I 


I' I 


e I 








>M 


53' I 


1 


^eO(CH2)2- ' 


( 


.15 (t, 3H), 3.05 (t,2H), 3.14 A 
q, 2H), 3.38 (s, 3H), 3.44 (m, 
HI), 3.84 (t, 2H), 3.98 (s, 3H), 
5.01 (t, IH), 7.04 (d, 1H),7.50 
(br s, IH), 7.80 (m, 4H), 8.40 
(d, IH) 


( 


vieth 

n 


54 


Et 


n-Pr 




0.98 (t, 3H), 1.19 (t,3H), 1.75 
(q, 2H), 2.69 (t, 2H), 2.88 (q, 

"^0 ft 2H). 4.59 (m, 
2H), 7.22 (d,lH), 7.46 (t,lH), 
7.74 (m,3H), 7.88 (d,2H), 
8.42 (d, IH), 9.83 (s, IH) 


445 


Meth 
93 


55 


Et 


n-Pr 




0.98 (t, 3H), 1.06 (t, 3H), 1.19 
(t,3H), 1.74(m,2H), 2.70 (t, 
2H), 2.88 (q, 2H), 3.36 (m, 
ATr\ 4 59 fm 2ED, 7.22 (d, 
IH), 7.44 (t, IH), 7.70 (m, 
3H), 7.88 (d, 2H), 8.42 (d, 
lH).9.82(s, IH) 


458 


Meth 
93 


56 


Et 


n-Bu 




" 0.97 (t,3H), 1.18 (t,3H), 1.40 
(m, 2H), 1.70 (m, 2H), 2.72 (t, 
2H), 2.88 (q,2H), 3.17 (s, 3H) 
3.27 (t.2H), 4.59 (q,2H), 7.21 
(d,lH),7.44(t, lH),7.70(s, 


458 


Meth 
94 


L 








lH),7.72(d.2H), 8.42 (d, 
1H).9.81(S,1H) 
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Ex 1 


\} 1 


1 


^3 I 






»M 


57 1 


It T 


i-Bu ^ 


( 


).92(t,3H), 1.06 (t.3H), 1.18 A 
t, 3H), 1.38 (m, 2H), 1.69 (m, 
ZH), 2.74 (t, 2H). 2.88 (q, 2H), 
^ ^7 Cm 2ID 4.58 (q, 2H), 
7.20 (d,lH). 7.43 (t, IH), 7.68 
(s, IH), 7.70 (d,2H), 7.84 (d. 
2H), 8.42 (d, IH), 9.82 (s, IH) 




vleth 
)4 




i- 
Pr 


n-Pr 




1.0 (t, IH). 1.48 (d,6H), 1.79 
(m. 2H), 2.78 (t, 2H), 2.86 (m, 
2H), 3.30 (t, 2H), 5.59 (m, 
IH), 7.15 (d,lH), 7.45 (m. 
2H),7.78(d,2H), 7.88 (d, 
2H), 8.44 (d, IH), 9.86 (s, IH) 


459 


Meth 
95 


59^ 


i- 
Pr 


n-Pr 




1.0 (m,6H), 1.48 (d,6H), 1.78 
(m,2H),2.77(t,2H). 2.85 (q, 
2H), 3.32 (m, 4H), 5.58 (m, 
lH),7.16(d,lH), 7.44 (m, 
2H). 7.69 (d. 2H), 7.88 (d, 
2H), 8.45 (d, IH), 9.85 (s, IH) 


473 


Meth 
95 




/- 
Pr 


Et 




1.28 (t.3H), 2.48 (d,6H), 2.86 
(m, 4H), 3.29 (t, 2H), 5.59 (m, 
IH), 7.15 (d, IH), 7.44 (m, 
2H), 7.70 (d, 2H), 7.86 (d, 
2H), 8.45 (d, IH), 9.84 (s, IH) 


445 


Meth 
96 


-61' 


i- 
Pr 


Et 




1.04 (t,3H), 1.28 (t, 3H),1.46 
(d, 6H), 2.82 (m, 4H), 3.35 (m 
4H). 5.59 (m,lH), 7.15 (d, 
IH), 7.24 (m,2H), 7.69 (d, 
2H), 7.86 (d, 2H), 8.43 (d, 
1H),9.85(S,1H) 


459 


Meth 
96 



• ^^CT/GB03/00935 
44 



Ex I 




^3 r 


mR ^ 




M 


62 i 
] 


- I 


itOCHz- ^ 


( 


.20 (t,3H), 1.52 (d,6H), 2.86 A 
m,2H), 3.15 (s,3H), 3.29 (t, 
m, 3.63 (m, 2H), 4.92 (s, 

IH), 7.53 (t,lH), 7.71 (d,2H), 
7.87 (d,2H), 8.22 (s, IH), 8.70 
(d, IH), 10.16 (s, IH) 


[15 I 


^eth 

IS 


63 


Me 


i-PrCHz- 




0.96 (d,6H), 2.15-2.08 (m, 
IH), 2.61 (d, 2H), 2.88 (q, 
2H),3,18 (s,3H), 3.30-3.25 

oTTk "5 OR /"q "^"Fn 7 20 fd. 
IH), 7.44 (t,lH), 7.64 (s, IH), 
7.72 (d, 2H), 7.92 (d, 2H), 8.42 
(d,lH),9.90(s,lH) 


445 


Meth 
109 


64 


Me 


i-PrCH2- 




0.95 (d.6H), 1.03 (t,3H), 
2.15-2.07 (m,lH), 2.30 (d, 
2H), 2.88 (q.2H), 3.18 (d, 
2H). 3.38-3.30 (m, 2H), 3.98 
/■o '^"m 7 90 (d IHi 7 43 (t, 
IH), 7.73-7.64 (in,3H), 7.90 
(d, 2H). 8.42 (d, IH). 9.90 (s, 
IH) 


459 


Meth 
109 


65 


n- 
Pr 


n-Pr 




0.62 (t, 3H), 1.0 (t, 3H), 1.51 
(q,2H), 1.75 (q,2H), 2.70 (t. 
2H). 2.89 (q, 2H), 3.18 (s, 3H) 
3.30-3.25 (m,2H), 4.52 (t, 
2H),7.20(d, IH), 7.48 (t, IH) 
7.74-7.65 (m, 3H), 7.88 (d, 
2H), 8.42 (d, IH), 9.82 (s, IH] 


459 


Meth 
99 
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T 

d 


6 n- 
Pr 


n-Pr ' 


( 


}MR ^ 
.68 (t.3H), 0.99 (t,3H). 1.04 1 

t. 3H), 1.50 (q, 2H),l-6(q. 
iH), 2.70 (t,2H), 2.92-2.85 
,in, 2H), 3.39-3.28 (m, 2H), 
1 SI ft 2ffi 7 20 (d, 2H), 7.43 
(t, IH), 7.68 (s, IH), 7.70 (d, 
2H), 7.88 (d, 2H). 8.42 (d, 
IH), 9.82 (s, IH) 


S 
c 


M 

Aeth 
)9 




67 n- 

Pr 


f-Bu(CH2)2- 




0.70 (t, 3H), 0.98 (s, 9H), 1.46- 
1.64 (m, 4H), 2.62-2.72 (m, 
2H), 2.87 (q.2H), 3.18 (S.3H), 
3.27-3.30 (m,2H). 4.53 (t, 
9TT» 7 20 Cd IH), 7.48 (t, IH), 
7.63 (s. IH), 7.71 (d,2H), 7.87 
(d,2H),8.42(s, lH),9.82(s. 
IH) 


501 


Meth 
115 


68 E 


t n-Pr 




0.96 (t,3H). 1.17 (t, 3H), 1.73 
(m,2H), 2.69 (t,2H), 2.77 (q, 
9Tr4 ^ 35 fa 2H), 4.59 (m, 
3H),7.21(d,lH), 7.34 (t, IH), 
7.69(in,3H), 7.89 (d,2H), 
8.41 (d, lH),9.81(s, IH) 


431 


Meth 
93 


69 


Bt n-Pr 




0.98 (t, 3H),1.25(t, 3H).1.80 
(m,2H),3.06(t,2H), 4.78 (q, 
2H), 7.09 (br s, 4H), 7.39 (d, 
IH), 7.75 (d,2H), 7.86 (d, 
2H),8.51(s, IH), 8.64 (d.lH) 
10.14 (s, IH) 


387 


Meth 
93 
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Ex 




R^ 


R^ 


NMR 


M/z 


SM 


70 


n- 
Pr 


MezNCHa- 




0.68 (t, 3H),1.54(q.2H), 2.18 
(s,6H), 2.89 (q, 2H),3.17 (s, 
3H), 3.30 (m, 2H), 3.53 (s, 

7.43 (t,lH), 7.66 (s, 1H),7.77 
(d, 2H). 7.84 (d, 2H), 8.44 (d, 
IH), 9.84 (s, IH) 


474 


Meth 
119 




n- 
Pr 


EtNHCHa- 

- 




0.68 (t, 3H), 1.05 (t, 3H), 1.51 
(m, 2H), 2.57 (m, 2H), 2.88 
(m, 2H), 3.18 (s, 3H), 3.28 (m, 
2H), 3.80 (s,2H), 4.59 (t,2H), 
7.20 (d, IH), 7.50 (s,lH). 7.68 
(s, IH) 7.70 (d, 2H). 7.88 (d, 
2H), 8.43 (d,lH), 9.85 (s, IH) 


474 1 


Meth 
120 



2 Purified by flash silica chromatography DCM:MeOH (Polarity increasing from 100:0 to 
97:3) 

^ Purified by Isolute amine column 

* Purified by Isolute amine column foUowed by flash siUca chromatography DCM:MeOH 

(Polarity increasing fix>m 100:0 to 97:3) 

5 Purified by flash silica chromatography DCM:MeOH (95:5) 

« Purified by Isolute amine column followed by flash siUca chromatography DCM:MeOH 
(Polarity increasing from 100:0 to 97:3) and isolated as the HCl salt 
^ Example 29 of WO 02/20512 

8 Purified by flash siUca chromatography DCM:MeOH (98:2) 

9 purified by flash silica chromatography DCM:MeOH (98.5:1.5) 

10 Purified by chromatography on siUca gel eluting with DCM:MeOH (90: 10) 



15 
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E:>tainDle72 

siil phamovllf Ipynmidine 

TO a sdied solution of 2-amino^(l-me*oxyisopropyl-2-nethoxymefl.yUnri<iazol-5- 
yl)pyriB»dine(Meaod85;163mg,0.6n»nol).N-(2«e%l)-4-iodobe„ze„esulpho 
(Method 1-, 400mg. 1.2 imnol). tris(dib«uyUdeneacetone) dipallafium (0) (35mg, 
0.038mn,ol) and 2,2'-bis(diphe„ylphosphi„oH.l'-binaphthyl (47n.g. 0.076mn.ol) in dioxane 
(lOml) was added sodium <-bu,oxide (258mg. 2,69mmol) and *e nnxtute heated at SO-C 
overnight. The reaction was cooled to room temperature andMeOH(5nd) was added and the 

mixture poured onto an Isolute SCX-2 column, eluted first with MeOH (10 x 30ml) and the 
product was then elu.edwith5%methanolicammonia(10x30ml). The solvent was removed 

by evaporation and the ^siduepuriiiedbyflaah chromatography on silica gel elutingwtth 
DCMMeOH (100:0 increasing in polarity to 97:3) to yield a foam which was dissolved m 
MeOH(2ml) and tinted with IN HCl in ether (350^1, 0,35mmol) for 5 minutes. Solvent was 
cvaporatedin vacuo to yieldayellow foam which was triturated with eti^r to yield after 

filtration the tiUc compound as ayeUowsoUd(63mg. 20%) NMR: 1.02 (t. 3H), 1.54 (d,3H), 
2 87 (m 2H), 3.14 (s, 3H). 3.30 (m. 4H). 3.43 (s. 3H), 3.55 (m. IH). 3.75 (m. IH). 4.90 (s. 
2H), 5.65 (m. IH). 7.26 (d. IH). 7.54 (m. IH). 7.71 (d. 2H), 7.88 (d. 2H), 8.26 (s. IH), 8.70 
(d, IH), 10.20 (brs, IH); m/z 505. 

T^amnles 73-74 , . 

The following compounds were prepared by the procedure of Example 72 using ti.e 



appropriate starting materials. 




25 
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Ex 




NMR 


M/z 1 SM 


73 


F 


1.37 (t, 3H), 3.06 (q. 2H), 3.62 (m, 2H), 4.12 (s, 
3H). 7.39 (d. IH), 7.77 (d, IH), 7.94 (d, IH). 8.42 
(s, IH), 8.44 (t, IH), 8.65 (d. IH). 10.28 (brs, IH) 


441 


Mem 
86 

Meth 
2 


74 




1.35 (t. 3H). 1.58 (m, 2H), 2.76 (m, 2H). 3.04 (q, 
2H), 3.17 (s, 3H), 3.24 (t, 2H), 4.10 (s, 3H), 7.37 
(d, IH), 7.39 (t, IH), 7.71 (d, IH), 7.92 (d, IH), 
8.39 (s, IH), 8.66 (d, IH), 10.21 (brs, IH) 


431 


Meth 
86 

Meth 
3 



Example 75 

9-f4-rAr-(2-MetViovvp-thvnsulpb »>rnnYnanilinol-4-ri-TTiethv1-2-(2-meth^^ 
hvdroxvprop Yl )imidazol- 5-ynpvrimidine 

The title compound was prepared by the procedure of Method 89 using Example 35 of 
WO 02/20512 and acetone as the starting materials. NMR: 1.20 (s, 6H). 2.88-2.83 (m, 4H), 
3.18-3.15 (m, 5H), 4.0 (s, 3H), 4.78 (s, IH), 7.20 (d. IH), 7.44 (t, IH), 7.70-7.67 (m, 3H), 
7.90 (d, 2H), 8.46 (d, IH). 9.90 (s. IH); m/z 461. 



Example 76 

pyrimidine 

n-Butyl Uthium (656 jil of a 1.6 N solution in hexane, 1.05mmol), was added dropwise 
to a solution of ethyl triphenylphosphonium iodide (437mg, 1.05mmol). in anhydrous THF 
(15ml), under nitrogen at O^C. A solution of 4-(2-formyl-l-isopropylimidazol-5-yl)-2.{4-[N- 
(2-methoxyethyl)-iV-(2-trimethylsilylethoxymethyl)sulphamoyl]anilino}pyiimid^^^ 
105; 300 mg, 0.523mmol). in IHF (5ml). was then slowly added. The mixture was aUowed to 
warm to ambient temperature and stirred for 18 hours. The volatiles were removed by 
evaporation and the residue dissolved in EtOAc (40ml), washed with water (2 x 15ml), brine 
(iSml), and dried. The solvent removed by evaporation to give a crude product (254 mg), as a 
yellow foam. The crude product was purified by chromatography on silica-gel elating with 3% 
MeOH in DCM). the semi-pure product (70 mg), was dissolved in TFA/H2O (1:1. 10ml), and 
stirred for 1 hour. The TFA was removed by evaporation, the resulting aqueous solution 
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neuttaU3edwifl,samratedNaHCO,.a»dm.ptoduot exacted withDCM(3x5ml). The 

extracts were combined, dried and the solvent removed, m residue was purified by 
preparative ..verse phaseHPIX:,eIuting with acetomtrile«.O.0.01%tor™cbuft«.P»« 
ftacUons were neutralised with 2N aqueous sodiumhydroxide solution. The resulting white 
precipitate, was oollectedbymtration and dried to ^ve the tide compound(l: 2.5 nuxtu^of 
Liso„^)..sawM.esoUd(5n>g.2%).N*«:Zisomerl,51(d,6H).2.09(d,3H)^2.92(.. 

2H) 3 17 (s. 3H), 3.33 (t. 2H), 5.60 (m, IH). 6.05 (m. IH). 6.51 (m. IH). 7.1 (br s, IH). 7.16 
(d in). 7.57 (s. IH). 7,71 (d, 2H), 7.88 (d, 2H). 8.48 (d. IH), 9.47 (s. IH); Eisomer 1.51 (d. 
6H) 1 94 (d, 3H), 2.92 (t, 2H). 3.17 (s, 3H), 3.33 (t. 2H). 5.60 (m. IH). 6.60 (m, IH). 6.67 (m. 

IH)'. 7.1 (br s. IH). 7.13 (d. IH). 7.47 (s. IH), 7.71 (d. 2H). 7,88 (d. 2H). 8.44 (d. IH). 9.47 (s. 

IH); m/z: 457. 



F.iram ple 77 , , n 

Aqueous TFA (90%) was added to a nuxture of 4-[2-(2-methylprop-l-e„yl)-l- 
e.hyUmidazol-5-yl]-2-f4-m2-methoxyethyl)-W-t-butylsulphamoyl]arnMno)p^^^ 

(Med,od 111; 70mg, CUnmrol), and anlsole (90m1, 0.83n»nol), and the nnxture stirred at 
an.bie„t temperature torlhour. The volames were evapo^ited and the residue dissolvedm 
water. The solution was neutralised (NaHC03), and extracted withEtOAcmextracts we^ 
dried, «>da» solvent evaporated to give the title compound (30mg,41%),NMR: 1.19 (t.3H), 

1 99 (s, 3H). 2.15 (s, 3H), 2.89 (q, 2H). 3.18 (s. 3H), 3.30-3.28 (m. 2H).4.65 (q, 2H), 6^^ (s, 
1H),7.25 (d. lH).7.50(t, IH). 7.70 (d.2H). 7.85 (s. UI), 7.89 (d, 2H). 8.45 (d. 1H),9.85 (s. 
IH); m/z: 457. 

'B'.igam ple 78 

Li IT r n„l|,.-n|i 1 rrvn ' T-t- Y"-"^"^'-^ ^ <^ mKhoi, VBthYl>ulphan,ovi L 

.„ilinn)pvrimidine 

2.(4.[N-(2-Methoxyethyl)sulphamoyl]anilino)-4-[l-methyl-2-(2-methyl-2- 

, hyd.«xypropyl)imidazol.5-yl]pyrimidine(Example75).wastrea.edbytheprocedu^ 

describedinMethodUO to give the titte compound (30mg, 14%).NMR: 1.99 (s. 3H). 2,15 (s. 
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3H) 2 87(q.2H).3.18(s.3H),3.23.3.30(m.m4.0(s.3H).6.26(s,lH).7.22(d,lH).7.43 
(t, IH). 7.70 (d. 2H). 7.79 (s. IH), 7.92 (d. 2H). 8.44 (d. IH), 9.90 (s. IH); m/z: 443. 

RxamDle79 

I r f^nl T rn 1 f) ' r~-r y«.^iH..n.-^-vl1-2-.4-W P n...hn.,.th Yn...lph.moyl1amU aal. 

pyrimidine 

A mixture of caesium fluoride (180mg.l.2mmole), and 4-(2-(bat-3*nyl)-l- 
propyUmidazol-5-yl)-2-(4-tiV<2-methoxye*ylW2.«methylsUylea.oxyme*^^^^^ 
,^o}pyrimidine (Method 100; VOOmg. O.Hnunol), in DMF (3ml), was heated at 140«C 
under tutrogen for 24 hours. Ute mixtute was diluted with water and extracted with EtOAc. 
Tl,eex^ts were washed with water andbrine. dried, and the solvent evaporated. The residue 

was purified by chromatography on sihca gel eluting with EtOAc to give the dUe compound. 
(8mg, 10%). NMR; 0.7 (t, 3H), 1.52 (q, 2H), 2.80 (t, 2H), 2.85-2.89 (m. 2H). 3.19 (a. 3H)^ 
3 18-3.22 (m. 2H). 3.30 (, 2H). 4.52 (t. 2H). 4.98 (d. IH). 5.10 (dd, IH). 5.95-5,89 (m. IH), 
7.20 (d. IH). 7.44 (t, IH). 7.70 (s. 3H), 7.74 (d. 2H). 7.89 (d. 2H). 8.45 (d, IH). 9.80 (s, IH); 
m/z: 471. 

y.vam ple 80 

. p f...,.v.,hinme1 n -) 1 vr^ r-'^-""-^' ^ vn-7-f4-[^f-f?^thpxy..llYl)^nlphampYl1 

anilino Ipyrimidine 

sodium thiomethoxide (21mg, 0.3mmol) was added to a stirred solution of 4-[2- 
(chloromethyl)-l-(propyl)imidazol-5-yl]-2-l4-[N-(2-me,hoxyethyl)sulphamoyl]^^ 
pyrimidine (Method 1 16; 52mg, O.lmmol) in MeOH (5ml) and the solution was stir«d at 
ambient temperatute for 3 hour. The solvent was removed evaporation and the residue was 
partitioned between water and BtOAc. The organic phase was washed wifl. saturated aqueous 
sodiumhydrogen carbonate soluaon and brine, dried (Na.SO.)andthevolatiles removed by 
evaporation. Tlte residue was triturated with ether andcollected by filtration. This soUd was 
suspended in MeOH (2ml) and l.OM ethereal hydrogen chloride was added to gtve a clear 
solution. The volatiles were removed by evaporation and the residue triturated with ether 
, givingthetitlecompound(42mg,80%)asthehydrochloridesalt.NMR:0.72(t.3H).1.06(t. 

3H) 1 63 (m. m 2.18 (s. 3H). 2.88 (q, 2H). 3,35 (m. 4H), 4.42 (s, 2H), 4.72 (m, 2H), 7.37 
(d in) 7 54 (t. IH). 7.75 (d. 2H). 7.89 (d. 2H), 8.39 (s, IH), 8.68 (d, IH), 10.14 (s, IH); m/z 



491. 
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Examples 81-82 

The following compounds were prepared by the procedure of Example 80 using 4-[2- 
(cMoromethyl)-lKpropyl)imidazol-5-yl]-2-{4-[N-(2-ethoxye1hyl)sulphamoyl]^^ 
pyrimidine (Method 1 16) and the appropriate reagent but without conversion of the free base 



product to hydrochloride salt. 



Ex 


Compound 


NMR 


M/z 
[MH]+ 


81 


4-[2-(Isopropylthiomethyl>l- 
(propyl)imidazol-5-yl]-2-{4- 
[?/-(2-ethoxyethyl)sulphamoyl] 
anilino } pyrimidine 


0.67 (t, 3H), 1.03 (t, 3H), 1.20 (d, 6H), 
1.55 (m, 2H), 2.85 (m, 2H), 2.93 (m, IH), 
3.33 (m, 4H), 3.94 (s, 2H), 4.55 (t, 2H), 
7.21 (d, IH), 7.45 (t, IH), 7.68 (s, IH), 
7.72 (d, 2H). 7.84 (d, 2H), 8.45 (d, IH), 
9.85 (s, IH) 


519 


82 


4-[2-(Ethylthiomethyl)-l - 
(propyl)imidazol-5-yl]-2-{4- 
[iV-(2-ethoxyethyl)sulphamoyl] 
anilino}pyrimidine 


0.68 (t, 3H), 1.04 (t, 3H), 1.17 (t, 3H), 1.55 
(m, 2H). 2.53 (m, 2H), 2.86 (q, 2H), 3.33 
(m, 4H), 3.90 (s, 2H), 4.55 (t, 2H), 7.21 (d, 
IH), 7.45 (t, IH), 7.68 (s, IH). 7.72 (d, 
2H), 7.84 (d, 2H), 8.45 (d, IH), 9.85 (s, 
IH) 


505 





Example 83 

4-r2-(EthvlsulphinvlTT.ethvlVl-fpr opvn^midflzol-5-v11-2444N-(2-et^ 

^lino Ipvrimidine 

A solution of sodium periodate (43mg, 0.2mmol) in water (0.5ml) was added to a 
stirred solution of 4-[2-(ethylthiomethyl)-l-(propyl)imidazol-5-yl]-2-{4-[iV-(2- 
ethoxyethyl)sulphamoyl]anilino}pyrimidine (Example 82; 70mg. 0.14mmol) in MeOH (2ml) 
and the solution was stirred for 18 hours. The MeOH was removed by evaporation and the 
aqueous residue was extracted witii EtOAc. The extiracts were combined, washed witii brine, 
dried and the volatiles removed by evaporation. The residue was purified by chromatography 
on silica gel eluting with DCM / MeOH (95:5 increasing in polarity to 90: 10) and the purified 
product triturated with etiier to give the tifle compound (37mg, 51%). NMR: 0.68 (t, 3H), 1.05 
(t. 3H), 1.22 (t, 3H), 1.52 (m, 2H), 2.85 (m, 4H), 3.33 (m, 4H), 4.31 (d of d, 2H), 4.63 (m. 
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2H). 7.23 (d. IH). 7.46 (t. IH). 7.70 (d. 2H). 7.78 (s. IH). 7.86 (d, 2H). 8.48 (d, IH). 9.90 (s, 
lH);m/z521. 

TCxample 84 

anilinnlpvrimidine 

Oxone (123mg, 0.2mmol) was added to a stirred solution of 4-[2-(ethyltUomethyl)-l- 
(propyl)imidazol-5-yl]-2-l4-lJV-(2-ethoxyethyl)sulphamoyl] aniUnoJpyriimdine (Example 82-. 

70mg 0.14nmtol) in MeOH / acetone / wal^r (15:5:3) (2ml) at 0-4°C. The solution was 
allowld to warm to ambient temperawre and stinedfor2hr. The reaction mixture was diluted 

with water and extracted with EtOAo. The extracts were combined, washed with brme, dned 
(Na2S04) and the volatiles removed by evaporation. The residue was purified by 
chromatography on siUca gel eluting with DCM / MeOH (95:5) and the purified product 
triturated with ether to give the title compound (44mg, 59%). NMR: 0.65 (t. 3H), 1,03 (t, 3H). 
1 27 (t.3H).1.52(m,2H).2.85 (q. 2H). 3.30 (m, 6H). 4.64 (t. 2H). 4 81 (s.2H).7.25 (d. IH), 
7 46 (t IH). 7.70 (d. 2H). 7.79 (s. IH), 7.97 (d, 2H), 8.50 (d, IH), 9.91 (s. IH): miz 537. 



Kxamole 85 

anilinolipviigiidine 

Sodium isoptopoxide (87mg. 1.05mmol) was added to a stirred suspension of 4-[2- 
(chloromethyl)-l-(propyl)imidazol-5-yl>2-(4-W2-ethoxyethyl)sulph^^^^^ 
pyrimidine (Method 116; lOOmg.0.21 mmol) in isoptopanol (20ml), Tl>e reaction was stin«l 
for 48 hours at ambient temperatme, and was then poured into water (80ml) and extracted 
with EtOAc (3 X 30ml), The extracts were combined washed with brine (2 x 40ml), dned and 
the volatiles removed by evaporation. The residue was purified by reverse phase HLPC (C18 
column) eluting with aqueous ammonia/ water / acetonitrile (5:90:5 decreasing in polanty to 
(5:0.95) to give the title compound (18mg, 17%) as a brown gum. M/z 503. 
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Kxanmle 86 
anilinnlnvrimidine 

4.{2-[2-(4-Chloiophenyl)ethyl]-l-(methyl)imidazol-5-yl)-2-{4-[W-(2- 
™,thoxyett>yl)s»lphamoyll aniUnOpyrtaidine (Method 117; U5mg. 0.21« and 
tri.tt.ylaBm.e (34^1. 0.241,nmol) was dissolved in ett-anol (20ml) and EtOAc (lOnd) and 30% 
palladium on Charcoal ca«dyst(30n^)«ided. The nnxtu^ was atoedforSdays under an 
am^osphereot hydrogen. •n>e catalyst waaremovedby filtration and filiate evaporated. -me 

residue was dissolved in DCM (20ml), washed with water (2 x 15nU), dried and the solvent 
removedby evaporation to give ate title compo»nd(67mg.63%)asawhite solid. NMR: 2.88 

(q, 2H) 3.05 (s, 4H) 3.16 (s, 3H) 3.28 <f. 3H) 3.90 (s. 3H) 7.21 (d. IH) 7.28 (m. 5H) 7.69 (s. 
IH) 7.70 (d, 2H) 8.44 (d, IH) 9.94 (s, IH); m/z 493. 

iv ^r-tton of f ft-rtino Materials 

The startingmaterials for ate examples above are either commercially available or are 

readily pn^ared by standard meatods torn known materials. For example. a,e following 
reactions are an illustration, but not a limitation, of some of flie starting materials used m fl.e 
above reactions. 



Method 1 

M.p,F.thoxw 'h Y')-^''«'°t -"'"'1^""'''''°°™°'^^ 

2-Eaioxyea.ylamine (2.14g. 24mmol) and dUsopropyletttylamine (4.2ml. 24mmol) 
were dissolved inDCM(50ml) and cooled to 0«C.Tothis was addedpipsylchloride(6.05g. 
20mmol) in portions and a,e reaction stirred for 18hours.Volatileswe«evapora.edin vacuo 

The tesidue was dissolved in EtOAc (50ml). extr^ted IN citiic acid (2 x 50ml). brine (50ml). 
dried and evaporated in vacuo to yield an oil which soUdified on standing to give tite ttfle 
compound as a pale yeUow soUd (6.97g. 98%). NMR: 1.01 (t. 3H). 2.89 (q. 2H). 3.30 (m. 4H). 
7.53 (d. 2H), 7.75 (t, IH), 7.97 (d, 2H); m/z 354 (M-H)'. 
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Methods 2-5 

The following compounds were prepared by the procedure of Method 1 using the 



Meth 


Compound 


NMR 


M/z 


2 


N-(2,2,2-trifluoroethyl)-4- 
iodosulphonamide 


3.69 (q. 2H), 7.58 (d. 2H). 7.93 (d, 2H), 8.65 
(brs, IH) 


364 
(M-H)" 


3 


iV-(3-Methoxypropyl)-4- 
iodobenzenesulphonamide 


1.68 (m, 2H), 3.02 (q, 2H), 3.21 (s. 3H). 3.38 (t, 
2H), 5.10 (s, IH), 7.51 (d, 2H), 7.80 (d, 2H) 


356 


4 


iV-(2-Methoxyethyl)-4- 
iodobenzenesulphonamide 


3.14 (q, 2H), 3.25 (s, 3H), 3.40 (q, 2H), 4.97 (s, 
IH), 7.58 (d,2H), 7.90 (d,2H) 


342 


5 


iV-t-Butyl-4- 

iodobenzenesulphonamide 


1.08 (s, 9H), 7.56 (m, 3H). 7.94 (d, 2H) 


338 
[MH]- 



Methods 6-7 

The following compounds were synthesised by the procedure as described in JOC 
1987, 2714-2716. 



Meih 



Compound 



5-Methyl-4-(methylamino)isoxazole hydrochloride 



5-Acetyl-l-methyl-2-(methoxymethyl)imidazole 



Methods 8-49 

The following compounds were prepared using procedures analogous to those 



Meth 


Compound 1 


NMR 


M/z 


SM 


8 


5-Methyl-4-(Ar- 
methyl-iV- 
propionylamino) 
isoxazole 


1.09 (t, 3H), 2.08 (q, 2H), 
2.38 (s, 3H), 3.16 (s, 3H), 
8.16 (s, IH) 


169 


Meth 6 


9 


l-Methyl-2-ethyl-5- 
acetylimidazole 


1.36 (t, 3H), 2.41 (s, 3H), 
2.72 (q, 2H), 3.82 (s, 3H), 
7.72 (s, IH) 


153 


Meth 8 



-55- 







[MR ^ 


l/z S 


M 1 


Meth C 
10 4 

E 


-(Isopropylamino)-5- (< 
aethylisoxazole ( 
( 


3DCI3) 1.12 (d,6H), 2.30 1 
5. 3H), 3.21 (IH, sept), 8.01 
s, IH) 


41 4 
n 
h 


-Aimno-5- 1 
aethylisoxazole 1 
ydrochloride 1 


11 1 

1 


)-Methyl-4-(,^- ^ 
sopropyl-N- 

cnethoxyacetamido) ' 
isoxazole 


).95 (d, 6H), 2.35 (s, 3H), ^ 
J.20(s, 3H),3.60(s,2H), 
k70 (m, IH). 8.60 (s. IH) 


113 I 


vleth 10 1 


12 


l-isopropyl-2- 

methoxymethyl-S- 

acetylimidazole 


1.43 (d, 6H), 2.40 (s, 3H), 
3.24 (s, 3H), 4.50 (s, 2H), 
4.90 (m, IH), 7.92 (s. IH) 


197 


Meth 11 1 


13 


5-Methyl-4-(iV- 
methyl-N- 
isobutyrylamino) 
isoxazole 


1.03 (d, 6H), 2.36 (s, 3H), 
2.48 (m, IH), 3.16 (s, 3H), 
8.20 (s, IH) 


183 


Meth 6 

Meth 13 1 


14 


l-Methyl-2-isopropyl- 
5-acetylimidazole 


1.36 (d, 6H), 2.42 (s, 3H), 
3.10 (m, IH), 3.84(8, 3H), 
7.75 (s, IH) 


167 




15 


5-Methyl-4-(iV- 
acetamido)isoxazole 


2.00 (s, 3H), 2.34 (s, 3H), 
8.64 (s, IH), 9.60 (brs, IH) 


141 


4-Amino-5- 1 
methylisoxazole 1 
hydrochloride 1 
Meth 15 1 


16 


5-Methyl-4- 

(ethylainino)isoxazole 

hydrochloride 


1.21 (t, 3H), 2.58 (s, 3H), 

3.22 (q, 2H), 8. 76 (s, IH) 


127 


Meth 16 1 


17 


5-Methyl-4-(iV-ethyl- 

N-methoxyacetamido) 

isoxazole 


rrnria^ 1 12 (t, 3H), 2.39 (s 
3H), 3.36 (s, 3H), 3.64 (q, 
2H), 3.75 (s, 2H), 8.16 (s. 
IH) 


199 




18 

— - — 


5-Acetyl-l-ethyl-2- 

methoxymethyl 

imidazole 


(CDCI3) 1.37 (t, 3H), 2.48 (s 
3H), 3.38 (s,3H), 4.39 (q, 
2H), 4.56 (s,2H), 7.74(8, 

IH) 


, 183 


Meth 17 



• ^^CT/GB03/00935 



Meth C 


Compound 


[MR ^ 


1/z 1 SM 




19 5 

I 
i 


-Methyl-4-(iV-ethyl- ( 
^-propylamido) ( 
soxazole ^ 


CDCI3) 1.11 (q.6H), 2.05 1 
q, 2H), 2.39 (s, 3H), 3.65 (q, 
IH) 8.I0 (s, Iri; 


83 5 
( 

2 


-M6thyl-4- 
ethylainino)isoxa 
ole hydrochloride 


20 


5-Acetyl-l,2- < 
iiethylimidazole 


CDCI3) 1.35 (m, 6H), 2.45 
[S.3H). 2.73 (q,2H), 4.30 (q, 
2H), 7.73 (s, IH) 


167 1 


VIethl9 


21 


5-Methyl-4- 
(methoxyisopropyl 
aimiio)isoxazole 
hydrochloride 


1.01 (d, 3H), 2.U0 (.s, jxij, 
3.05 (m, 2H), 3.19 (m, 6H). 
2.92 (m, IH), 8.26 (s, IH) 


171 


4-Aimno-5- 

methylisoxazole 

hydrochloride 

Meth 21 1 


22 


5-Methyl-4-(iV- 

methoxyisopropyl-N- 

methoxyacetamido) 

isoxazole 


0.90 (d, 3H), 2.35 (s, 3H), 
3.20 (m, 8H), 3.60 (s, 2H), 
4.80 (m. IH), 8.40 (m, IH) 


243 




23 


5-Acetyl-l- 
methoxyisopropyl-2- 
methoxymethyl 
imidazole 


1.38 (d,3H), 2.40 (s,3H), 
3.16 (s, 3H), 3.24 (s, iiij, 
3.58 (m, IH), 3.78 (m, IH), 
4.50 (q, 2H), 4.96 (m, IH), 
7.97 (s, IH) 


227 


Meth 22 


24 


5-Methyl-4-(N- 
propyl-N- 
methoxyacetamido) 
isoxazole 


0.81 (t, 3H), 1.3 / (.sexi, ^n;, 
2.34 (s,3H), 3.18 (s, 3H), 
3.42 (t, 2H), 3.71 (s, 2H), 
8.65 (s, IH) 


213 


Meth 45 




25 


l-Propyl-2- 

methoxymethyl-5- 

acetylimidazole 


0.83 (t, 3H), 1.62 (sext, 2H), 
2.40 (s, 3H), 3.25 (s, 3H), 
4.18 (t, 2H), 4.50 (s, 2H), 
7.90 (s, IH) 


197 


Meth 24 




26 


5-Methyl-4-(N- 
isopropyl-N-2- 
methylpropylainido)is 
oxazole 


1.02 (brm, 12H), 2.32 (m, 
IH), 2.37 (S.3H), 4.98 (m, 
IH), 8.14 (s, IH) 


211 


Meth 10 





wo 03/076434 



■57- 
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Meth 


Compound 


NMR 


M/z 


SM 


27 


l-Isopropyl-2- 

isopropyl-5- 

acetylimidazole 


1.38 (d, 6H), 1.55 (d, 6H), 
2.43 (s, 3H), 3.17 (m, IH), 
5.18 (m, Ixlj, /./» (^s, ixi; 


195 


Meth 26 


28 


5-Methyl-4-[N-ethyl- 

N-(2-methylpropyl 

ainido)]isoxazole 


1.04 (d, 6H), 1.08 (t, 3H), 
2.38 (s,3H), 2.41 (ni,lH), 
3.60 (q, 2H), 8.15 (,s, Lti) 


197 


Meth 16 


29 


l-Ethyl-2-isopropyl-5- 
acetylimidazole 


1.32 (t, 3H), 1.34 (d, 6H), 
2.42 (s, 3H), 3.01 (m, IH), 
4,36 (q, 2H), 7.77 (s, IH) 


182 


Meth 28 


30 


5-Methyl-4-(N- 
isopropyl-N- 
ethoxyacetamido) 
isoxazole 


1.0 (m, 911), 2.34 (S, iti), 
3.34 (m, 2H), 3.61 (s, 2H), 
4.73 (m, IH), 8.58 (s, IH) 




Meth 10 


31 


l-Isopropyl-2- 

ethoxymethyl-5- 

acetylimidazole 


1.10 (t, 3H), 1.4i (a, oti), 
2.43 (s, 3H), 3.44 (m, 2H). 
4.57 (s,2H), 4.96 (m, IH), 
7.91 (s. IH) 




Meth 30 


32 


5-Methyl-4-(N- 

methyl-N- 

cyclopropylamido) 

isoxazole 


0.76 (m, 4H), 1.42 (m. 111;, 
2,36 (s, 3H), 3.07 (s, 3H), 
8.78 (s, IH) 


181 


5-Methyl-4- 

(inethylamino)isox 

azole 

hydrochloride 


33 


l-Methyl-2- 

cyclopropyl-5- 

acetylimidazole 


0.60 (m, 4H), 1.72 (m, IH), 
2.00 (s, 3H), 3.55 (s, 3H), 
7.41 (s, IH) 


165 


Meth 32 


34 


5-Methyl-4-(N- 

propyl-N- 

cyclopropylamido) 


0.80 (m, 7H), 1.33 (m, jri;, 
2.32 (s, 3H), 3.45 (t, 2H), 
8.76 (s, IH) 


209 


Meth 45 


35 


l-Propyl-2- 

cyclopropyl-5- 

acetylimidazole 


0.80 (m, 7H), 1.65 (m, 2H), 
2.05 (m. IH), 2.38 (s, 3H), 
4.35 (t, 2H), 7.80 (s, IH) 


193 


Meth 34 



wo 03/076434 




'CT/GB03/0093S 



Meth < 


Compound 1 


SMR ^ 


VI/z { 


5M 


36 


5-Methyl-4-(N- 
Lsopropyl-N- 
cyclopropylamido) 
isoxazole 


3.61 (br s, 2H), 0.76 (br s, 
2H). 0.97 (brs,6H), 1.24 
(m, IH), 2.36 (s, 3H), 4.76 
(m, IH), 8.66 (s, IH) 


Z09 


vleth 10 


37 


l-Isopropyl-2- 
cyclopropyl-5- 
acetylimidazole 


0.96 (m,4H), 1.49 (d,6H), 
2.11 (m, IH), 2.37 (s, 3H), 
5.40 (m, IH), 7.77 (s, IH) 


193 


Meth 36 


38 


5-Methyl-4-(N-ethyl- 
N-cyclopropylamido) 
isoxazole 


0.70 (m, 4H), 1.00 (t, 3H), 
1.36 (m, IH), 2.38 (s, 3H), 
3.54 (q,2H), 8.74 (s, IH) 


195 


Meth 16 


39 


l-Ethyl-2- 

cyclopropyl-5- 

acetylimidazole 


0.86 (m, 2H), 0.97 (m, 2H), 
1.23 (t, 3H), 2.04 (m, IH), 
2.36 (s, 3H), 4.39 (q, 2H). 
7.78 (s, IH) 


179 




40 


5-Methyl-4-(N- 

propyl-N-acetamido) 

isoxazole 


0.81 (t, 3H), 1.37 (m, 2H), 
1.75 (s, 3H), 2.34 (s, 3H). 
3.42 (t, 2H), 8.67 (s, IH) 


183 


Meth 45 


41 


l-Propyl-2-methyl-5- 
acetylimidazole 


0.83 (t, 3H), 1.60 (m, 2H), 
2.37 (m, 6H), 4.17 (t, 2H), 
7.83 (s, IH) 


167 


Meth 40 


42 


5-Methyl-4-(N- 

isopropylformido)isox 

azole 


Used crude 




Meth 10 


43 


5- Acetyl- 1- 
isopropylimidazole 


1.38 (d, 6H), 2.48 (s, 3H), 
5.13 (q,2H). 7.86 (s, IH), 
8.10 (s, IH) 


153 


Meth 42 


44 


5-Methyl-4-(N- 

propylamido)isoxazol 

e 


1.05 (t, 3H), 2.28 (q,2H), 
2.35 (s, 3H), 8.65 (s, IH), 
9.50 (s, IH) 


153 
[MH]- 


4-aimno-5- 

methylisoxazole 

hydrochloride 



wo 03/076434 



kcT/GB03/00935 



-59- 



Meth 


Compound 


NMR 


M/z 


SM 


45 


5-Methyl-4- 

(propylamino)isoxazol 

e 


0.90 (t, 3H), 1.62 (m, 2H), 
2.53 (s, 3H).3.10(t,2H). 
8.68 (s, IH) 


141 


Meth 44 


46 


5-Methyl-4-(N- 

propionylainido)isoxa 

zole 


1.05 (t, 3H), 2.28 (q, 2H), 
2.35 (s, 3H), 8.65 (s, IH), 
9.50 (s, IH) 


153 
[MH]- 


4-amino-5- 

methylisoxazole 

hydrochloride 


47 


5-Methyl-4- 

(propylainino)isoxazol 

e 


0.90 (t, 3H), 1.62 (m, 2H), 
2.53 (s, 3H),3.10(t,2H), 
8.68 (s, IH) 


141 


Meth 46 


48 


5-Methyl-4-(N- 

propylfonnido)isoxaz 

ole 


0.82 (m, 3H), 1.42 (m, 2H), 
2.28 & 2.38 (s, 3H), 3.50 (m, 
2H), 8.08 & 8.23 (2s, IH), 
8.62 & 8.72 (s, IH) 


167 
[MH]- 


Meth 47 


49 


5-Acetyl-l- 
piopylimidazole 


0.76 (t, 3H),1.63Cm,2H), 
2.40 (s, 3H), 4.28 (t, 2H), 
7.90 (s, IH), 7.95 (s, IH) 


153 


Meth 48 



Method 50 

^- (ct-T^methvlar v»tnnpm p-2-en-l- »YlVl-isot>ropvl-7-mcthoxv^^^ 

l.Isopropyl-2-inethoxymethyl-5-acetyhniidazole (Method 12; 3.34g. 17mmol) was 
dissolved in a mixture of DMF (34ml) and DMF.DEA (11.5ml. 68mmol) and the mixture 
heated under reflux, under an atmosphere of nitrogen, for 18 hours. The volatiles were 
removed by evaporation. A solid was precipitated with ether, collected by filtration and air 
dried to yield the title compound as a brown soUd (2.25g, 53%); NMR 1.43 (d, 6H), 2.95 (m, 
6H), 3.20 (s, 3H), 4.46 (s. 2H). 5.00 (m. IH), 5.56 (d, IH). 7.55 (m. 2H); m/z 252. 



Mftthnds 51-68 

Hie following compounds were prepared by the procedure of Method 



wo 03/076434 



-60- 



:T/GB03/00935 



Meth < 


Compound ^ 






5M 


51^ 


5-(3-Diniethylaminoprop-2-en-l- 

oyl)-l-methyl-2- 

nethoxyincthyliniidazole 


L87(s,3H), 3.05 (s,3H), 3.20 : 
[s, 3H), 3.83 (s. 3H), 4.45 (s, 
2H), 5.58 (d, IH), 7.55 (d, 
IH), 7.59 (s, IH) 




VIeth 

7 




5-(3-Dimethylaminoprop-2-en-l- 
oyl)- l-methyl-2-ethyliiiiidazole 


1.20 (t,3H), 2.62 (q, 2H), 2.95 
(s,6H), 3.78 (s,3H), 5.56 (d, 
IH), 7.51 (m,2H) 


208 


Meth 
9 




5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l-methyl-2-isopropylinudazole 


1.20 (d, 6H), 3.05 (m, IH), 
3.80 (s,3H), 5.53 (d. IH), 7.50 
(in,2H) 


222 


Meth 
14 


54 


5-(3-Dimethylanrinoprop-2-en-l- 

oyl)-l-ethyl-2- 

methoxymethylimidazole 


1.23 (t, 3H). 2.96 (m, 6H), 
3.25 (s, 3H), 4.36 (q, 2H), 4.47 
(s,2H), 5.60 (d,lH), 7.56 (d, 
IH), 7.63 (s, IH) 


222 


Meth 
18 


55 


5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l ,2-diethyliimdazole 


1.20 (m, 6H), 2.65 (q, 2H), 
2.96 (brs, 6H), 4.31 (q, 2H), 
5.57 (d,lH), 7.51 (d, IH), 
7.57 (s, IH) 


238 


Meth 
20 


56 


5-(3-Diniethylaininoprop-2-en-i- 

oyl)-l-methoxyisopropyl-2- 

methoxymethylimidazole 


1.40 (d, 3H), 2.95 (m, 6H), 
3.16 (s,3H), 3.24 (s,3H), 3.63 
(m, lH),3.89(m. lH),4.47(q, 
2H), 5.00 (m, IH), 5.58 (d, 
lH).7.75(m,2H) 


282 


Meth 
23 

3 


SI 


5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l,2-dimethylimidazole 


2.26 (s, 3H), 2.95 (brs, 6H), 
3.8 (s,3H), 5.56 (d,lH). 7.52 
(m,2H) 


194 





• ^^CT/GB03/0093S 



Meth i 


Compound ^ 




S 


5M 


58 


5-(3-Diinethylaniinoprop-2-en-l- t 

3yl)-l-propyl-2- 

aiethoxymethylimidazole 


).82 (t, 3H), 1.62 (sext, 2H), ^ 
i, i-D.j {JOT m, DJn^ j.^t v.°> 
3H), 4.25 (t, 2H), 4.45 (s, 2H), 
5.60 (d. IH), 7.56 (d, IH), 
7.60 (s, IH) 


>52"1 


Vieth 
25 


59 


5-(3-Dimethylaminoprop-2-en-l- 
oyl> l-isopropyl-2- 
isopropylimidazole 


l.J / V,^, Ojn^ I.JO \u., uxxy, 

2.94 (s, 6H), 3.16 (in, IH), 
5.23 (m, IH), 5.53 (d, IH), 
7.50 (s, lH),7.62(d,lH) 


250 


Meth 
27 


60 


5-(3-Diniethylaininoprop-2-en-l- 
oyl)-l-ethyl-2-isopropyliinidazole 


1 iQ/'t -iTTv 1 91 (f\ fifTi 2 48 
(s, 6H), 3.03 (m, lH),4.33(q, 
2H),5.57(d, lH),7.55(d, 
IH), 7.57 (s, IH) 


237 


Meth 
29 


61 


5-(3-Dimethylaimnoprop-2-en-l- 

oyl)-l-isopropyl-2- 

ethoxymethylimidazole 


1 1 n /"t '^TTi 1 28 (A 6H) 2.99 
(m, 6H), 3.41(m, 2H), 4.52 (s, 
2H), 5.51 (m, IH), 5.59 (d. 
IH), 7.58 (d, 2H) 


266 


Meth 
31 


62 


5-(3-Dimethylaminoprop-2-en-l- 

oyl)-l-methyl-2- 

cyclopropylimidazole 


1.97 (m, IH), 2.95 (br s, 6H), 
3.91 (s,3H), 5.55 (d,lH), 7.50 

(ni,2H) 




Meth 
33 


63 


5-(3-Dimethylaininoprop-2-en-l- 

oyl)-l-propyl-2- 

cyclopropylimidazole 


n an (m 7TT\ 1 65 2H). 
1.95 (m, lH),2.95(brs,6H), 
4.40 (t,2H), 5.55 (d,2H), 7.50 
(in,2H) 


248 


Meth 
35 


64 


5-(3-Diinethylaininoprop-2-en-l- 

oyl)-l-isopropyl-2- 

cyclopropylimidazole 


0.91 (m,4H), 1.49 (d.6H). 
2.04 (m, IH), 2.93 (m, 6H), 
5.51 (m,2H), 7.40 (s, IH), 
7.51 (d, IH) 


248 


Meth 
37 



wo 03/076434 
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Meth 


Compound 


NMR 


M/z 


SM 


65 


5-(3-Dimethylaminoprop-2-en-l- 

oyl)-l-ethyl-2- 

cyclopropylimidazole 


0.88 (m, 4H), 1.24 (t, 3H), 
1.99 (m, IH), 2.94 (br s, 6H), 
4.47 (q, 2H), 5.53 (d, IH), 
7.51 (m, 2H) 


234 


Meth 
39 


66 


5-(3-Dimethylamiiioptop-2-eii-l- 
oyl)-l-propyl-2-methyliinidazole 


n so (t '^TT\ 1 60 fm. 2H), 
2.32 (s, 3H), 2.95 (br s, 6H), 
4.25 (t, 2H), 5.58 (d, IH), 7.54 
rn iTTi 7 57 fs IH) 


222 


Meth 
41 


67 


5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l-isopropylimidazole 


1.43 (d, 6H), 2.95 (m, 6H), 
5.32 (m,lH), 5.58 (d,lH). 
7.60 (m. 2H), 7.90 (s, IH) 




Meth 
43 


68 


5-(3-Dimethylaimnoprop-2-en- 1- 
oyl)- l-propylimidazole 


0.75 (t,3H), 1.65 (m, 2H), 
2.95(brs,6H), 4.25 (t, 2H), 
5.62 (d, IH), 7.55 (d, IH), 
7.64 (s, IH), 7.66 (s, IH) 


208 
n silica 


Meth 
49 

eel 



eluting with DCM/ 2% methanolic ammonia (100:0 increasing in polarity to 95:5). 
^ DMF.DMA used as solvent 

3 Starting material (2-methyl-4-acetylimidazole) was synthesized according to Tetrahedron 
letters 1985, 26 (29), 3423-3426. 



Method 69 

9-Ani1ino^(14 °"r"- rv1-2-methoxvmethYlimidazol-5-vl)pyrimidine 

5-(3-Dimethylaminoprop-2-en-l-oyl)-l-isopropyl-2-methoxymethylimidazole 

(Method 50; 1.26g, 5mmol), phenylguanidine hydrogen carbonate (1.09g. 5.5mmol) and 
sodium methoxide (594mg, Ummol) were suspended in anhydrous DMA (10ml) and the 
mixture heated at 1 10°C for 3 hours. The volatiles were evaporated in vacuo the residues was 
suspended in water (50ml). The solution was extracted DCM (3 x 50ml). The combined 
extracts were washed with water (50ml) and then brine (50ml), dried and the volatiles 
removedby evaporation. The residue was purified by flash silica chromatography eluting with 
DCM:MeOH (100:0 increasing in polarity to 97:3) to give the title compound as brown oil. 



wo 03/076434 



-63- 
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NMR: 1.43 (d. 6H), 330 (s, 3H). 4.56 (s. 2H), 5.54 (m. IH). 6.96 (t. IH), 7.05 
2H). 7.44 (s, IH). 7.65 (d, 2H), 8.41 (d, IH), 9.42 (s, IH); m/z 324. 



Methods 70-84 

The following compounds were prepared by the procedure of Method 69. 



Meth 



70 



72 



73 



Compound 



2-Amlino-4-(l-methyl-2- 

methoxymethylimidazol-5-yl) 

pyrimidine 



NMR 



74 



2-Anilino-4-(l-methyl-2- 
isopropyUmidazol-5-yl)pyrimidine 



2-Anilino-4-(l-ethyl-2- 

methoxymethylimidazol-5- 

yl)pyrimidine 



2-Amlino-4-(l,2-diethylimidazol- 
5-yl)pyrimidine 



3.30 (s, 3H) 3.99 (s, 3H), 4.50 
(s,2H), 6.94 (t.lH), 7.13 (d, 
IH), 7.28 (t,2H), 7.65 (s, IH), 
7.69 (d,2H), 8.41 (d, IH), 
9.48 (s, IH) 



M/z 



296 



.36 (d, 6H), 3.08 (m, IH), 
3.96 (S.3H), 6.94 (d,lH), 7.05 
(t, lH),7.19(s, lH),7.37(t, 
2H), 7.53 (s, IH), 7.58 (d, 
2H), 8.36 (d, IH) 



SM 



Meth 
51 



294 



1.17 (t.3H), 3.28 (s,3H), 4.51 
(s,2H),4.60(q,2H), 6.97 (t, 
lH),7.16(d, IH), 7.29 (t, 2H), 
7.64 (d,2H), 7.71 (s, IH), 8.40 
(d, IH), 9.40 (s, IH) 



Meth 
53 



310 



1.15 (t,3H), 1.27 (t,3H), 2.72 
(q,2H),4.53(q,2H), 6.96 (t, 
lH),7.11(d, lH),7.28(t,2H), 
7.64 (m, 3H), 8.33 (d, IH), 
9.34 (s, IH) 



Meth 
54 



2- Amlino-4-(l ,2-dimethylinudazol- 
5-yl)pyrimidine 



2.37 (s, 3H), 3.93 (s, 3H), 6.95 
(t,lH),7.08(d, IH), 7.28 (t, 
2H), 7.59 (s, IH), 7.69 (d, 
2H), 8.35 (d, IH), 9.43 (s, IH) 



Meth 
55 



266 



Meth 
57 



Meth 


Compound 


NMR ' 


VI/z < 


3M 


75 


2-Anilino-4-(l-propyl-2- 

methoxymethylimidazol-5- 

yl)pyrimidine 


C400 MHz), 0.67 (t, 3H), 1.53 
(sext, 2H), 3.30 (s, 3H), 4.54 

IH), 7.32 (t,2H), 7.64 (d,2H), 
7.70 (s, IH), 8.42 (d.lH), 9.43 
(s, IH) 


324 


Meth 
58 


76 


2-Anilino-4-(l-isopropyl-2- 
isopropylimidazol-5-yl)pyrimidine 


1.23 (d, 6H), 1.43 (d, 6H), 
3.22 (m, IH), 5.61 (m, IH), 
6.9o (.1, IJtlj, /.Ui vu, in;, 
(t, 2H), 7.42 (s. IH), 7.64 (d, 
2H), 8.38 (d, IH), 9.39 (br s, 
IH) 


323 


Meth 
59 


77 


2-Anilino-4-(l-ethyl-2- 
isopropyliinidazol-5-yl)pyriimdine 


1.23 (t,3H), 1.38 (d,6H). 3.05 

lH),7.06(t, IH), 7.34 (t,2H). 
7.56 (d,2H), 7.58 (s, IH), 8.32 
(d,lH) 


309 


Meth 
60 


78 


2-Anilino-4-(l -isopropyl-2- 

ethoxymethyliinidazol-S- 

yl)pyrimidine 


1.12 (t, 3H), 1.46 (d, 6H), 3.49 
(m, 2H), 4.58 (s, 2H), 5.54 (m, 
IH), O.y / \.t, 1x1^, ' .wo vu, xxx^, 
7.28 (t, 2H), 7.45 (s, IH), 7.66 
(d, 2H), 8.42 (d, IH), 9.43 (s, 
IH) 


338 


Meth 
61 


79 


2-Anilino-4-(l-methyl-2- 
cyclopropylimidflzol-S - 
yl)pyriinidine 


0.83 (m, 2H), 0.94 (m, 2H), 
2.08 (m, IH), 4.04 (s, 3H), 
6.93 (t, IH), 7.09 (d, IH), 7.27 
(t, 2H), 7.51 (s, IH), 7.70 (d, 
2H), 8.38 (d, IH), 9.40 (s, IH) 


292 


Meth 
62 
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Meth ( 






}M 


80 : 
( 


.-Anilino-4-(l-propyl-2- ^ 
;yclopropylimidazol-5- 
/l)pyriinidine ^ 


>.70 (t, 3H), 0.90 (m, 4H), 2 
L.55 (m, 2H), 2.06 (m, IH), 
k63(t,2H). 6.93 (t. 1H),7.06 
[d,lH).7.27(t,2H), 7.56 (s, 
lH),7.70(d,2H), 8.32 (d, 
IH), 9.35 (s, IH) 


20 1 
( 


Vdeth 
53 


81 


2-Anilino-4-(l-isopropyl-2- 

cyclopropylimidazol-5- 

yl)pyriiiiidine 


0.96 (m, 4H), 1.53 (d. 6H), 
2.13 (m, IH), 5.80 (m, IH), 
6.99 (m, 2H). 7.28 (t, 2H), 
7.37 (s,lH). 7.67 (d.2H). 8.36 
(d, IH), 9.40 (s, IH) 


320 


Meth 
64 


82 


2-Amlino-4-(l-ethyl-2- 
cyclopropylimiclazol-S- 
yl)pyriinidine 


0.92 (in,4H), 1.23 (t,3H), 
2.07 (m, IH), 4.69 (q, 2H), 
6.98 (t,lH), 7.08 (d,lH), 7.29 
(t, 2H), 7.57 (s, IH), 7.65 (d, 
2H), 8.33 (d, IH), 9.33 (s, IH) 


306 


Meth 
65 


83 


2-Anilino-4-(l-propyl-2- 
inethyliinidazol-5-yl)pyriniidine 


0.66 (t, 3H),1.51(m,2H), 
2.39 (s, 3H). 4.49 (t, 2H), 6.99 
(t, lH),7.09(d, lH),7.62(s, 
lH).7.65(d,2H), 8.36 (d. 
IH), 9.38 (s, IH) 


294 


Meth 
66 


84 


2-Anilino-4-(l-propyUiiudazol-5- 
yl)pyriinidine 


4.48 (t,2H), 6.97 (t, IH), 7.14 
(d, IH), 7.30 (t,2H), 7.63 (d, 
2H),7.73(s, lH),7.88(s, IH) 
8.38 (d,lH), 9.40 (s, IH) 


280 


Meth 
68 



Method 85 

. ^^^.^_A- (i-^.thoxvisoproP Yi-'>-^^thoxvrnethvUini da7.o1-5-Yl)pyriim^^^ ^ 
5<3-Dimethylaimnoprop-2-en-l-oyl)-l-methoxyisopropyl-^^^^ 
5 (Method 56; 3.13, ll.lmmol) and guanidine hydrochloride (2.65 g, 27.8nimol) were 
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suspend^in 1-butanol (20ml). Sodium tnethoxide (2.4g, 44mmol) was added in one portion 
and the mixture heated under reflux, under an atmosphere of nitrogen, for 1 8 hours. The 
volatiles were removed by evaporation. Water (50ml) was added and extracted EtOAc (3 x 
50ml). The organic layers were combined and dried with Chemelut CElOlO and the solvent 
evaporated in vacuo. The residue was purified by flash siUca chromatography eluting with 
DCM-MeOH (100:0 increasing in polarity to 95:5) to give the title compound as an orange 
solid (1.86g, 60%). NMR: 1.43 (d, 3H), 3.16 (s, 3H). 3.24 (s, 3H). 3.63 (m. IH), 3.89 (m. IH). 
4 50 (q. 2H). 5.26 (m. IH), 6.57 (s, 2H). 6.80 (d, IH), 7.40 (s. IH), 8.21 (d, IH); m/z 278. 



10 Methods 86-88 

The following compounds were prepared by the procedure of Method 85. 



Meth 


Compound 


NMR 


M/z 


SM 


86 


2- Amino-4-(l -methyl-2- 
ethylimidazol-5-yl)pyrimidine 


1.21(t, 3H), 2.69 (q,2H), 3.92 
(s. 3H), 6.52 (brs, 2H), 6.81 (d, 
1H),7.48 (s, IH), 8.15 (d, IH) 


203 


Meth 
52 


87 


2-Amino-4-(l-propyl-2- 
methylimidazol-5-yl)pyrimidine 


0.82 (t,3H), 1.59 (q,2H), 2.38 
(s, 3H), 4.42 (t, 2H), 6.45 (s, 
2H).6.82(d,lH), 7.50 (s, IH), 
8.20 (d,lH) 


218 


Meth 
66 


88 


2-Amino-4-(l- 

isopropylimidazol-5- 

yl)pyrimidine 


1.53 (d, 6H), 5.05 (s, 2H), 5.59 
(sept, IH), 6.85 (d, IH), 7.56 (s, 
IH), 7.78 (s, IH), 8.23 (d, IH) 


204 


Meth 
67 



Method 89 

2-Anilino-4-( t -methvl-2-n- hntYHmidazol-5-vnpvrimidine. 

2-Anilino-4-(l,2-dimethylimidazol-5-yl)pyrimidine (Method 74; 2g, 7.55mmol) was 
dissolved in anhydrous THF (100ml) at RT under a nitirogen atinosphere. The stirring solution 
was cooled using dry-ice/acetone bath to -70«C. A L6M solution of n-butyl Uthium in hexane 
( 6.3ml, 10.08mmol) was added drop-wise keeping temperature <-60''C until the dark red 
colour remained. One more equivalent of n-butyl lithium in hexane (4.7ml, 7.55mmol). was 
then added dropwise keeping the temperature below -60«C. At tiiis point the solution stirred at 
_70<'C for 10 minutes when propyl iodide (809m1, 8.29mmol) was added, ttie temperature was 
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maintained at -70°C for an additional 10 rninutes then aUowed to rise to 
allowed to stir for Ihr at room temperature when water (100ml) was added. THe aqueous layer 
extracted with EtOAc (2 x 20ml). Organics were combined, dried solvent evaporated in 
vacuo. The residue was purified by flash silica chromatography DCM:MeOH (95:5) to yield 
the title compound (1.03g. 45%) as a pure white solid. NMR: 0.90 (t, 3H). 1.39 (m. 2H). 1.66 
(m, 2H). 2.70 (t. 2H). 3.94 (s. 3H). 6.95 (t, IH). 7.08 (d, IH), 7.28 (t, 2H. 7.65 (d, 2H). 7.59 
(s. IH). 8.35 (d, IH), 9.42 (s, IH); m/z 308. 



Methods 90-102 



The following compounds were prepared by the procedure 



Meth 


Compound 


NMR 


M/z 


SM 


90 


2-Anilino-4-[l-methyl-2-(2- 
hydroxy-3 ,3-dimethylbutyl) 
imidazol-5-yl]pyrimidine 


0.9 (s, 3H), 2.65 (m, IH), 
2.84 (m, IH), 3.60 (m, IH), 
3.98 (s, 3H), 4.83 (d, IH), 
6.97 (t, lH),7.10(d,lH), 
7.28 (dd,2H), 7.63(8, IH), 
7.71 (d, 2H), 8.38 (d, IH), 
9.45 (d, IH) 


352 


Pivaldehyde 


91 


2-AniUno-4-(l-methyl-2- 

propylimidazol-5- 

yl)pyrimidine 


0.95 (t, 3H), 1.70 (m, 2H), 

2.68 (t,2H), 3.92 (s,3H), 
6.95 (t, IH), 7.08 (d, IH), 
7.28 (t,2H), 7.60 (s,lH), 

7.69 (d, 2H), 8.34 (d, IH), 
9.44 (s, IH) 


294 


Ethyl Iodide 
+ Meth 74 


92 


2-Anilino-4-[l-methyl-2-(2- 

methoxyethyl)imidazoI-5- 

yl]pyrimidine 


2.96 (t, 2H), 3.26 (s, 3H), 
3.70 (t,2H). 3.95 (s, 3H), 
6.94 (t, IH), 7.09 (s, IH), 
7.26 (t,2H), 7.60 (s, IH), 
7.74 (d, 2H), 8.38 (s, IH), 
9.44 (s, IH) 


309 


Chloro- 
methyl- 
methylether 
+ Meth 74 



W -68- 







nviR ^ 


1/z S 


M 1 


iMeth C 
93 2 
I 


:)ompound ^ 

-Anilino-4-(l-ethyl-2- 0 
)ropyliinidazol-5- 
^l)pyriinidine ^ 


.96(t,3H),1.15(t.3H), 3 
.70 (m, 2H), 2.68 (t, 2H), 
k54 (q, 2H), 6.97 (t, IH), 
M0(d.lH),7.29(t,2H), 
7.65 (m,3H), 8.34 (d,lH), 
9.35 (s, IH) 


08 E 

( 


.thyl Iodide 1 
- Ex 28 1 
NO 1 
)2/20512 1 


94 


2-Anilino-4-(l-ethyl-2- 

butylimidazol-5- 

yl)pyrimidine 


0.92 (t, 3H). 1.14 (t. 3H), 
1.38 (m,2H), 1.68 (m,2H), 
2.70 (t, 2H), 4.56 (q, 2H), 
6.98 (t, IH), 7.08 (d, IH), 
7.26 (t, 2H), 7.64 (m, 3H), 
8.37 (d, IH), 9.36 (s, IH) 


322 


Propyl 1 
Iodide 1 
+ Ex28 1 
WO 

02/20512 1 
Ethyllodide 1 


95 


2-AmUno-4-(l-isopropyl-2- 

propyliinidazol-5- 

yl)pyriinidine 


1.98 (t. 3H), 1.4 (d, 6H), 
1.78 (m, ZH), 2.76 (t, 2H). 
5.62 (m, IH), 6.97 (t. IH), 
7.02 (d, lH),7.30(t,2H), 
7.44 (s, IH), 7.66 (d. 2H), 
8.39 (d, IH), 9.40 (s, IH) 


322 


+ Ex32 1 
WO 

02/20512 1 
Methyl 1 


96 


2-Amlino-4-(l-isopropyl-2- 

ethylimidazol-S- 

yl)pyrimidine 


1.26 (t,3H), 1.44 Cd,6H), 
2.80 (q, 2H), 5.62 (m, IH), 
6.97 (t, IH), 7.02 (d, IH), 
7.26 (t, 2H), 7.42 (s, IH), 
7.64 (s, 2H), 8.39 (d, IH), 
9.39 (s, IH) 


308 


Iodide 1 
+ Ex32 1 

WO 1 

02/20512 1 
Acetone + 1 


97 


2-AmUno-4-(l-methyl-2-C2 
methyl:2- 

hydroxypropyl)imidazol-5- 
yl)pyriinidine 


- No NMR data 


324 


Ex 5 WO 1 
02/20512 



wo 03/076434 



^CT/GB03/00935 



-69- 



Meth < 


Compound I 


^MR ^ 






98 : 


j_{4_[iV-(2-methoxyethyl)- 

V-(t-butyl)sulphamoyl] 

aniUno}-4-(l-ethyl-2-(2- 

methyl-2-hydroxypropyl) 

iniidazol-5-yl)pyriinidine 


L.22-1.10 (m. 18H), 2.82 (s, f 
2H), 3.28 (s, 3H), 3.55-3.42 
(m, 4H), 4.79 (q, 2H), 4.94 
(s, IH), 7.22 (d,lH). 7.75- 
7.70 (m, 3H), 7.oo v^a, zri;, 
8.42 (d, IH), 9.88 (s, IH). 


531 > 
] 


Acetone + 
VIeth 107 


99 


2-AniUno-4-(l ,2-dipropyl- 
iinidazol-5-yl)pyrinuciine 


NoNMRdata 


322 


Ethyl iodide 
+ Meth 83 


100 


4-(2-But-3-enyl-l- 

propyliinidazol-5-yl)-2- { 4- 

[iV-(2-methoxyethyl)-iV-(2- 

trimethylsilylethoxymethyl), 

sulphamoyl]anilino}pyrimi 

dine 


No NMR data 


601 


Allyl 

bromide + 
Meth 108 


101' 


4-[2-(3 ,3-Dimethyl-2- 
hydroxybut-l-yl)-l- 
(propyl)iinidazol-5-yl]-2- 
anilinopyrimidine 


0.64 (t,3H). 0.97 (S.9H), 
1.58-1.42 (m,2H), 3.59 (s, 
IH), 4.52-4.41 (m, IH), 
4.63- 4.58 (m, IH), 4.90 (s, 
IH), 6.99 (t, IH), 7.10 (d, 
lH),7.30(t,2H), 7.63-7.60 
(in,3H), 8.39 (d,2H), 9.39 
(s, IH). 


380 


Pivaldehyde 
+ Meth 83 


l02* 

1 


4-{2-[2-(4- 

r'hlnmnhenvnethvll- 1- 

(methyl)imidazol-5-yl}-2- 
anilinopyrimidme 


3.02 (s, 4H), 3.90 (s, 3H), 
6.97 (t, IH). 7.09 (d, IH), 
7.30 (m, 6H). 7.64 (s, IH), 
7.70 (d, 2H), 8.38 (d, IH), 
9.42 (s, IH) 

: 1,,*: „itU 0<K.-M'*.OTI/P.tn 


390 

An 


4- 

chlorobenzy 
1 bromide + 
Meth 74 



-70- 



Mrthndl03 

2-Anmno^tl-methyl-2K2-hydroxy-33-dimethylbutyl)iinidazol-5-^^^^ 
(Method 90; 988mg. 2.8nunol) was dissolved in DCM (20inl). To this was added 
triethyl^nine (l.lSml. 8—) foUowed by methanesulphonyl chloride (458^tl. 5.92»mol) 
to portions. After 18 hr d,e volatiles were evaporated in vacuo and the residue resuspended m 
toluene (20ml). To this stir«d solution was added l,8-diazabicyclo[5.4.0]undec-7^ne(4ml. 
267mmol) and heated to reflux for Ihr, Volatiles evaporated in vacuo and the residue was 
Mmrated with water. The resultant soUd was coUected by filtration, washed water (20ml) and 
dried under vacuum at 60°C to yield the tide compound(830mg,90%).NMR 1.15 (s,9H), 

4.04 (a, 3H). 6.38 (d, IH). 6.8 (d. IH). 6.96 (t. IH). 7.12 (d. IH). 7.28 (.. 2H). 7.71 (m, 3H), 
8.38 (d, IH), 9.48 (s. IH); m/z 334. 

Method 104 

0-A..nino^ll-"-''-v'--'-n.3-di mMhvlh ^ «yli midazol--i-yl1pyrinudine 

To a solution of 2-alulino^l-methyl-2-(3,3-dimethylbut-l^nyUmidazol-5- 

y,)pyrinudine (Me^cKl 103; 200mg. 0.6mmol) in EtOH (20ml) was added 10% Pd/C (lOOmg) 
and stirred underahydrogenatinosphe«for3days. The reaction mixture was passed ttaough 

a pad of celite to remove the catalyst and the filtrate evaporated in vacuo. The residue was 
, Bituratedwithettiertogivetf.etitiecompoundl05mg(53%).NMR0.97(s.9H).1.60(m. 

ffl). 2.67 (m. 2H). 3.97 (s. 3H). 6.98 (t. IH). 7.08 (d. IH). 7.27 (dd. 2H). 7.60 (s. IH). 7.70 (d. 

2H). 8.39 (d. IH), 9.42 (s. IH); m/i 336. 

IVtBthod IPS 

a H- fo.T^.rn.vl.l-isoDrr r Y"-'^-"'-'^-''"-^-'''-^^-^^-'^"''^^ 
nin^.rt,yUil Y'>"'o''v"ethvl)s nlrhamoY l1aniUno}pvrimidine 

4-(l-Isopropyliimdazol-5-yl)-2-(4-[iV-(2-methoxyeUiyl)-W-(2- 

,rimefl,ylsilyle.hoxymethyl)sulphamoyl]anilino)pyrimidme (Method 106; 1.22g. 2.33mmol), 

«as dissolved in arAydrous THF (70ml), under nitrogen-. The solution was cooled to -78°C 

30 and n-butyl Uthium (3.48 ml of a 1.6 N solution in hexanes. 5.57mmol). was added slowly. 

maintaimng the temperature at less than -^S-C. The reaction mixture was then stirred at -78»C 

for 30 minutes, flien DMF (345^1. 4.46mmol). was added and mixtiire aUowed to warm to 
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ambient temperamre and sttaed te 1 hour. The reaction mixture was then pouted into water 
(lOOml) and extracted with EtOAc (2 x 50ml). The organic extracts were combined, washed 
with water (50ml). brine (50ml). and dried. The volatiles were removed and the n«idue was 
purifledby chromatography on silica gel eludngwith3%MeOHinDCM.to^vethet.Ue 

product (307 mg, 24%). asapale yellow foam. NMR: 0.02 (s. 9H). 0.83 (dd.2H). 1.63 (d. 
6H) 3 28 (s, 3H). 3.37 (t, 2H). 3.42 (dd. 2H). 3.52 (t, 2H). 4.78 (s. 2H). 5.71 (m. IH). 7.40 (d. 
IH). 7.82 (d. 2H), 7.92 (s. IH). 8.01 (d. 2H). 8.78 (d. IH). 9.91 (s, IH); m/z: 573 [MH] . 

H/lrfhnd 106 

. f. ,.„p.„nvHn.ida, H ■.■vo-.4,n-.-r2-nie,ho.vethvl)-N-(2-trimethyl.ilvlethoxvmethvl) 

..■l phamovl1a "iii"">pv"midine 

sodium rtutoxide (1.42g. 14.78mmol). was added fo a stirred solution of 2-ammo-4- 
(l-isop^ylimidazol-5-yl)pyrimidine (Method 88;2.0g.9.85mmol).«2-methoxyethyl)-N^ 
(2-trimethylsilylethoxymethyl-4-iodobenzenesulphonamide (Method 112; S.llg, 10.84 
mmol) tris(dibenzyUdeneacetone), dipalladium (0). (650mg, 0.71mmol), and 2,2'- 
bis(diphenylphosphino)-l.l'-binaphthyl (470mg. 0.75mmol), in dioxane (180ml). and the 
mixture heated at 80«C overnight The reaction was cooled to ambient temperature and aceuc 
acid (282^1. 4.93mmol). added. The reaction mixture was poured into water OOml). and 
extracted with EtOAc (3 x 40ml). The organic extracts were combined, washed with water (2 
X 40ml) saturated brine (40ml). dried, and the solvent removed by evaporation. THe restdue 
was purifiedby flash chromatography on silica gel eluting with DCMMeOH(97:3). and then 

by chrematography on silica gel eMngwithDCM/MeOH(98.5:1.5). to yield the title 
compound (1.95g. 36%). NMR: 0.01 (s, 9H). 085 (dd. 2H), 1.53 (d, 6H). 3.26 (s. 2H). 3.37 (t. 
2H). 3.44 (dd. 2H), 3.52 (., IH). 4.79 (s. 2H). 5.57 (m. IH). 7.36 (d. IH). 8.80 (m. 3H). 7.98 
(d, 2H). 8.19 (s. IH). 8.58 (d, IH). 10.13 (s, IH); m/z: 545 [MH]-. 

MrfhnHn 107-108 

The following compom>ds were prepared by an analogous procedure to Method 106. 
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Meth 


Compound 


NMR 


M/z 


SM 


107 


4-(l-Ethyl-2- 

methylimidazol-5-yl)-2- 

{4-[A^-(2-methoxyethyl)- 

JV-t-butylsulphamoyl] 

anilinolpyrimidine 


1.15-1.22 (m, 12H), 2.40 (s, 3H), 
3.24-3.28 (m, 3H), 3.46-3.55 (m, 
4H). 4.59 (q,2H), 7.20 (d,lH), 
7.68 (s, IH), 7.70 (d, 2H), 7.89 (d, 
2H), 8.42 (d, IH), 9.84 (s, IH) 


473 


Meth 27 
WO 

02/20512 
+ Meth 
113 


108 


4-(2-Methyl-l- 

propyliinidazol-5-yl)-2- 

{4-[iV-(2-methoxyethyl)- 

A^-(2-trimethylsilylethoxy 

methyl),sulphamoyl] 

aniline Ipyrimidine 


NoNMRdata 


559 
[MH]- 


Meth 87 
+ Meth 
112 



Method 109 

^(1-Methvl-2-P-Tnpthvlnropvnj TTiidB7 . o1-5- yl)-2-a nilino pyriniidine 

4-(l-Methyl-2-(2-methylprop-l-enyl)imidazol-5-yl)-2-amlinopyrimidi^^ (Method 110; 

400mg 1 3mmol). and 10% Pd on C catalyst (150mg). in ethanol (50ml), was hydrogenated at 
40C and 20bar for 18 hours. The catalyst was removed by filtration and the filter pad washed 

with ethanol. The solvent was evaporated and the residue triturated with ether and collected 
by filtration to give the title compound (280mg, 71%). M/z: 308. 



Method 110 

M1-Mp.thvl-24 '>-^^^>^vlnron-l->'r.Yi )imid«y.n1-5-v1V?-Rnninopyrimidine 

Methanesulphonyl chloride (151^.1, 1.96mmol), was added to a solution of 2-anilino-4- 
(l-methyl-2-(2-methyl-2-hydroxypropyl)imidazol-5-yl)pyrimidine (Method 97; 600mg, 
1 86mmol). and triethylamine (777jil, 5.58mmol), in DCM (10ml), at ambient temperature 
under nitrogen. The mixture was stirred for 3 hours then adsorbed directly onto silica gel and 
purified by chromatography eluting with EtO Ac to give the titie compound (235mg, 42%). 
NMR: 1.98 (s, 3H). 2.14 (s, 3H), 3.99 (s, 3H), 6.24 (s, IH), 6.98 (t. IH), 7.10 (d, IH), 7.28 
(dd, 2H). 7.69-7.72 (m. 3H), 8.40 (d, IH), 9.42 (s. IH); m/z: 306. 
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Method 111 



Meth 


Compound 


M/z 


SM 


111 


4-[2-(2-Methylprop-l-enyl)-l-ethyUmidazol-5-yl]-2-{4-[iV-(2- 
methoxyethyl)-iV-t-butylsulphamoyl]anilino}pyrimidine 


513 


Meth 
98 



Method 112 

Ar-(9-M.thoxvethv l}-A^-r-^rin,ethvlsavl ethoxvnie thy1)-44odobe^ 

Sodium hydride (2.2g, 55nmiol), was added to a solution of N-(2-methoxyethyl)-4- 
iodobenzenesulphonamide (Method 4; 15.8g, 46.3nnnol). in DMF (250ml). under nitrogen at 
0°C and the mixture stirred for 1 hour. 2-Trimethylsilylethoxymethyl chloride (lOg. 60mmol). 
was added and the mixture stirred overnight at ambient temperature. The volatiles were 
removedby evaporation and the residue dissolved in ether, washed with water and then bnne, 

dried (NazS04), and the solvent evaporated to give the title compound (22.6g, 74%). NMR: 
0.2 (s, 9H), 0.89 (t. 2H). 3.30 (s, 3H), 3.40-3.36 (m, 2H). 3.59-3.43 (m, 2H), 4.82 (s, 2H), 7.60 
(d,2H), 7.84 (d,2H). 

Method 113 

V-f2-MethoyY''thvn-A^-(t-bu t Yl>-4-indoben7.ene,su1phonamide 

Sodium hydride (71mg, 1.77mg). was added to a solution of iV-t-butyl-4- 
iodobenzenesulphonamide (Method 5; 500mg, 1.47mmol). in anhydrous DMF (15ml), under 
nitrogen at 0°C. The resulting suspension was stirred at O^C for 30 minutes. A solution of 1- 
, bromo-2-methoxyethane(167^.1,1.77mmol),andsodiumiodide(265mg,1.77mmol),inDMF 

(15ml) (pre-stined at ambient temperature for Ihr), was then added dropwise to the mixture 
while the, reaction temperature was maintained at 0°C and the mixture stirred for 10 minutes. 
The mixture was allowed to warm to ambient temperature, and then heated at 60°C for 20 
hours. A further solution of l-bromo-2-methoxyethane (167^1, 1.77mmol), and sodium iodide 
5 (265mg 1.77mmol). in DMF (15ml). (pre-stirred at ambient temperature for Ihr), was then 
added dropwise to the mixture at ambient temperature and the reaction mixture was heated at 
60-C for 20 hours. The mixture was cooled and solvent removed by evaporation. The residue 
was dissolved in ether (25ml), washed with 10% aqueous sodium hydroxide solution (20ml). 
water (3 x 25ml). and dried. The volatUes were removed by evaporation and the residue 
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purifiedby flash chromatography gel el«ting«i*Dm.oyield,heUtleproduct^^^ 

clear oil *at crystallised on standing (147 mg, 25%). NMR: 1.23 (s, 9H). 3.24 (s. 3H), 3.48 (s. 
4H), 7.57 (d,2H), 7.94 (d,2H). 

Mfthod 114 

.■ p■rc,,,ran,..hvl w -1->■^-1-v'V'-f°^»"vni"^i'^fl'"^''-V'>^"^^ 

Triethylamine (0.74ffll. 5.05mmol), Mowed by methane sulphonyl chloride (0.103ml. 
1 33mmol) was added to a stirred solution of 4-t2-(3,3-dimcthyl-2-hydroxyb»t-l-yl)-l- 
(propyl)imidazol-5-yl]-2-anilinopyrinndi„e(Me.hodl01;480mg.l.26mmol)inlX^ 
at ambient temperature and the mixture stirred for 24 hours. The volatiles were removedby 
evaporation and toluene (10ml), and l,8-diazabicyclo[5.4.0]undec-7-ene (0.38ml, 2.54mmol) 
was added to the .esidue. The mixture was heated at reflux for 5 hours, allowed to cool, 
washed with water and extracted with EtOAcTbe extracts wen= combined, dried andthe 
solvent removed by evaporation to give the title compound (240mg, 53%). NMR. 0.64(.3H). 

1 15 (s 9H), 1.53 (q. 2H), 4.64 (,, 2H). 6.38 (d. IH). 6.80 (d. IH). 6.99 (t, IH), 7.10 (d, IH). 
7.28 (t, 2H), 7.62 (d, 3H), 7.75 (s, IH), 8.38 (d. IH). 9.38 (s, IH); m/z 362. 

Method 115 

d. r7-rT3-Dimet '- Y''-"'''"-1-^'^"°v "'"'''^"'"' -'^-'^'1-^-'""'""''^™'"°^ 

A mixture of 10% palladium on charcoal catalyst (lOOmg). 4-[2-(3,3-dimethylbut-l- 
en-l-yl)-l-(propyl)imidazol-5-yl]-2-anilinopyrimidine (Method 114; 230mg. 0.64mmol) m 

e, hanoU50m!)waas,taedunder an atmosphere of hydrogenfor 72 hours. The catalyst was 

removed by filtration through diatomaceous earth, and the fUter pad washed with wamr 
MeOH. The solvent removed by evaporation to give the title compound (200mg. 86%). M/z 
364. 

Method 116 

^jg^^Chjojoaethy^ 

pyrimidinc . 
J Chlorosolphonio acid (2.29g, 20mmol) was added dropwise to a stirred solution of 2- 

ani]ino-Kl-propyl-2-mefl.oxymea,ylimidazol-5-yl)pyrimidine (Method 75; 1.29g, 4.0mmol) 
in thionyl chloride (30ml). cooled to 0^=C. The solution was allowed to warm to ambient 
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temperature and was then heated under reflux for 18 hour. The mixture was cooled and an oil 
separated out. The excess thionyl chloride was decanted from this oil. and the residue was 
washed with thionyl chloride (10ml) and any volatiles removed by evaporation. The residue 
was dissolved in MeOH (15ml), cooled to 0-4°C and a solution of 2-ethoxyethylamine (3.56g, 

5 40mmol) in cold MeOH (15ml) was added. The reaction mixture was allowed to warm to 
ambient temperature and stirred for one hour. The mixture was allowed to stand and cooled to 
0-4°C The resulting crystalline product was coUected by filtration, washed with MeOH and 
dried to give the title compound (587mg, 31%). NMR: 0.70 (t. 3H), 1.05 (t. 3H). 1.55 (m. 
2H), 2.86 (m, 2H), 3.33 (m. 4H), 4.60 (t, 2H), 4.95 (s, 2H). 7.25 (d, IH), 7.46 (t, IH). 7.71 (d, 

10 2H). 7.75 (s, IH), 7.86 (d, 2H), 8.50 (d. IH), 9.90 (s, IH); m/z 479. 

Method 117 

1 p p (zL.rM..n ph..nv1^ethvl1-l-(me.thv1)imida zol-5-yn-?-{4-rAr-(2-methoxYem^^^ 

Rnl phflTnovHani linn Ipvrimidine 
15 4-{2-[2K4-Chlorophenyl)ethyl]-l<methyl)imidazol-5-yl}-2-anilinopyriniidine 

(Method 102) was treated with 2-methoxyethylamine by the conditions described in Method 
116. The crude product was purified by chromatography on siUca gel eluting with DCM / 
MeOH (98:2) to give the title compound (164mg, 48%) as glassy soUd. NMR: 2.88 (q, 2H), 
3.02 (s, 4H), 3.15 (s. 3H). 3.26 (m. 2H), 3.92 (s, 3H), 7.21 (d, IH), 7.32 (d, 4H), 7.44 (s, IH), 
20 7.66 (s, IH), 7.68 (d, 2H), 7.90 (d, 2H), 8.44 (d, IH), 9.92 (s, IH); m/z 528. 

Method 118 

7.-Ani1ino-4-f2-form Yl-1-propvlimida7,ol-5-vl)pvrimidine 

2-Anilino-4-(l-propylimidazol-5-yl)pyrimidine (Method 84) was treated as described 
25 in Method 105. The crude product was purified by chromatography on silica gel eluting with 
EAHsoHex) (80:20) to give the title compound (1.051g, 48%) as a yellow solid. NMR: 0.63 (t, 
3H), 1.59 (m, 2H). 4.94 (t. 2H). 7.01 (t. IH), 7.30 (m, 3H), 7.63 (d. 2H), 8.0 (s, IH), 8.55 (d, 
IH), 9.60 (s, IH), 9.80 (s, IH). 
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Method 119 

7.-Ant1ino-4-(9.-Himethvlaminnmethvl-l-p ropv1imida z o l-5-vl)p>Ti^ 

A mixture of 2-aniUno 4-(2.formyl-l-propyliimdazol-5-yl)pyrimidine (Method 118; 
200mg, 0.65mmol) and dimethylamine (39im of 2M solution in THF, 0.78mmol) in MeOH 
(6ml) stirred for 3 hours at ambient temperature. Acetic acid (41mg, 0.716mmol) and sodium 
cyanoborohydride (45mg, 0.716mmol) were added and the mixture stirred for a further 18 
hours. The volatiles were removed by evaporation and residue dissolved in EtOAc (7ml). This 
solution v.as washed with saturated aqueous sodium hydrogen carbonate solution, water, and 
brine, then dried and the solvent removed by evaporation to give the title compound (210mg, 
96%) as a yellow foam. NMR: 0.62 (t. 6H). 1.50 (m, 2H), 2.23 (s. 6H), 3.60 (s. 2H), 4.56 (m, 
2H). 6.98 (t, IH), 7.10 (d, IH). 7.28 (t. 2H). 7.62 (m. 3H). 8.39 (d. IH). 9.39 (s. IH); m/z 337. 

Method 120 

7-Anilino 4-r9.-P.thvlamniom p-thv1-l-propv]imida7,o1-5-vl)pyrimidine 

2-Anilino 4-(2-formyH-propyUmidazol-5-yl)pyrimidine (Method 118) was treated 
with ethylamine (2M solution in MeOH) by the procedure of Method 119 to give the tide 
compound (185mg, 93%) as a yellow foam. M/z 337. 

Example 87 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula (D, or a pharmaceutically acceptable salt or in vivo hydrolysable ester 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 
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(b): Tablet n 


mg/tablet 


CompovHwi X 


50 


Lactose Ph.Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(c): Tablet ni 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eur 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 




(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 




(c): Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v 


IM Sodium hydroxide solution 


15.0% v/v 


O.IM Hydrochloric acid 


(to adjust pH to 7.6) 


"polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 



5 
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(f): Injection U 


10 mg/ml 


Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


O.IM Sodivim hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 




(g): Injection in 


(Img/mljbuff ered to pH6) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



Note 

The above formulations may be obtained by conventional procedures well 
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional 
example to provide a coating of ceUulose acetate phthalate. 
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Claims 



1 . A compound of formula (I): 




(D 

v/heiein: 

R* is halo, cyano, Ci-aalkyl or Ci-3alkoxy; 

p is 0-2; wherein the values of may be the same or different; 

r2 is hydrogen, Ci^alkyl, C2-4alkenyl, C2-4alkynyl. Ca-ecycloalkyl, 
C3-6cycloalkylCi-3alkyl. a heterocyclyl or heterocyclylCi-aalkyl; wherein R^ maybe optionally 
substituted on carbon by one or more hydroxy, methyl, ethyl, methoxy. ethoxy, propoxy, 
trifluoromethyl. trifluoromethoxy, 2,2.2-trifluoroethoxy or cyclopropylmethoxy; and wherein 
if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by 
one or more methyl, ethyl, acetyl. 2.2,2-trifluoioethyl or methoxyethyl; 
is hydrogen, halo or cyano; 
R'* is Ci-ealkyl or Ci-6alkoxyCi.6alkyl; 

R^ is substituted methyl, optionally substituted Ca-ealkyl, Cs^cycloalkyl or optionally 
substituted Cz^alkenyl; wherein said substittients are selected from one or more hydroxy, 
methoxy, ethoxy, propoxy, isopropoxy, trifluoromethyl. trifluoromethoxy, 2,2,2- 
trifluoroethoxy, phenyl, methylamino, ethylamino, dimethylamino, diethylamino. methylthio, 
ethylthio, propylthio, isopropylthio, methylsulphinyl, ethylsulphinyl, propylsulphinyl, 
isopropylsulphinyl, methylsulphonyl. ethylsulphonyl, piopylsulphonyl, isopropylsulphonyl or 
cyclopropylmethoxy; 

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 

provided that the compound is not 4-(l-methyl-2-ethylimidazol-5-yl)-2-{4-[N-(tetrahydrofux- 

2-ylmethyl)sulphamoyl]anilino}pyrimidine;4-(l-methyl-2-ethyl-imidazol-5-yl^^^^ 

methoxyethyl)sulphamoyl]anilino}pyrimidine;4-(l-methyl-2-isopropyl-imid^^^^ 
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[iV<2-methoxyethyl)sulphamoyl]aniUno}pymmdine;^ 

2-{4-[iV-(cyclopropylmethyl) sulphamoyl]amUno}pyrimidine; 4-(l-methyl-2-isopropyl- 
iimdazol-5-yl)-2-{44N-(tetrahydrofur-2-ylmethyl)sulphamoyl]anilino}p^^ 
methyl-2-ethyliiindazol-5-yl)-2-{4-[N-(cyclopropylmet^^^^ 
(l-methyl-2-ethyl-imidazol-5-yl)-2.[4-(iV-cyclopropylsulpham 

methyl-2-ethyliiiiidazol-5-yl)-2-[4-(JV-cyclobutyl-sulpham^^ anilino]pyrimidine; or 4-(l- 
methyl-2-methoxymethylimidazol-5-yl)-2-{4-[iVK2-methoxyeth^^^ 
sulphamoyl]anilino ipyrimidine. 

2. A compound of formula (D according to claim 1 wherein p is 0; or a pharmaceutically 
acceptable salt or an in vivo hydrolysable ester thereof. 

3. A compound of formula (X) according to either claim 1 or claim 2 wherein is 
hydrogen, C^alkyl, Ca^alkenyl, Ca-ecycloalkyl, Ca-ecycloalkylCi-aalkyl or 
heterocyclylCi-3alkyU wherein R^ may be optionally substituted on carbon by one or more 
hydroxy, methoxy. ethoxy or trifluoromethyl; or a pharmaceutically acceptable salt or an in 
vivo hydrolysable ester thereof. 

4. A compound of formula © according to any one of claims 1-3 wherein R^ is 
hydrogen; or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

5. A compound of formula (1) according to any one of claims 1-4 wherein R* is Q^alkyl 
or Ci-4alkoxyCi-4alkyl; or a pharmaceutically acceptable salt or an in vivo hydrolysable ester 
thereof. 

6. A compound of formula a) according to any one of claims 1-5 wherein R' is 
substituted methyl, optionally substituted C^^alkyl. Ca-ecycloalkyl or optionally substituted 
Ci-ealkenyl; wherein said substituents are selected from one or more hydroxy, methoxy, 
ethoxy, isopropoxy, phenyl, ethylamino, dimethylamino. methylthio, ethylthio, isopropylthio. 
ethylsulphinyl or ethylsulphonyl; or a pharmaceutically acceptable salt or an in vivo 
hydrolysable ester thereof. 
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7. A compovmd of formula (D as depicted in claim 1 wherein: 

hydrogen, 2-ethoxyethyl, 2-methoxyethyl, 2-hydroxyethyl, 2.2.2-trifluoroethyl, 3- 
methoxypropyl, r-butyl, allyl. cyclopropyl, cyclobutyl. cyclopropyhnethyl or tetrahydrofur-2. 

ylmethyl; 

R^ is hydrogen; 

is methyl, ethyl, propyl, isopropyl or l-methoxyprop-2-yl; or 

R^ is methoxymethyl, 2-methoxyethyl, 2-hydroxy-2-methylpropyl, propyl, isopropyl. 
ethyl, butyl, isobutyl, cyclopropyl, 2-methyl-l-propenyl, 3-butenyl, 1-propenyl. 3.3- 
dimethylbutyl. phenethyl, dimethylaminomethyl, ethylaminomethyl, ethoxymethyl. 
methylthiomethyl, isopropylthiomethyl, ethylthiomethyl. ethylsulphinlmethyl. 
ethylsulphonylmethyl or isopropoxymethyl; 

or a phaimaceutically acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is notMl-methyl-2-ethylimidazol-5-yl)-2-^ 
2-ylmethyl)sulphamoyl]anilino}pyrimidine; 4-(l-methyl-2-^^^^^^^ 
methoxyethyl)sulphamoyl]anilino}pyiimidine;4-(l-methyl-2-is^^^^ 
[iV-(2-methoxyethyl)sulphamoyl]aniUno}p>^midine;4-(l-meth^^^^^^ 
2-{4-Wcyclopropylmethyl) sulphamoyl]anilino}pyrimidine; 4-(l-methyl-2-isopropyl- 
imidazol-5-yl)-2-{4-[iV-(tetrahydrofur-2-ylmethyl)sulphamoyl]an^^^^^ 

methyl-2-ethylimidazol.5-yl)-2-{4-[iV-(cyclopropylmethyl) sulphamoyl]anilino}pyrimidine; 4- 
(l-methyl-2-ethyl-imidazol-5-yl)-2-[4<iV-cyclopropylsulpha^^^^^ anilino]pyrimidine; 4-(l- 
methyl-2-ethylimidazol.5-yl)-2-[4.(N-cyclobutyl^^^^^^ anilino]pyrimidine; or 4-(l- 

methyl-2-methoxymethylimidazol-5-yl)-2-{4-[N-(2-methoxyethyl^ 
sulphamoyl]aniUno}pyrimidine. 

8. A compound of formula (I) as depicted in claim 1 selected from: 
4K1.2-diethylimidazol-5-yl)-2-{4-[iV-C2-ethoxyethyl)sulph^^^^^ 
4-(l-isopropyl-2-methoxymethylimidazol-5-yl)-2-{4-[iV-(2- 
ethoxyethyl)sulphamoyl]anilino}pyrimidine; 
3 4.(l,2-diethylimidazol-5-yl)-2-{4-[iV-(cyclopropyl)sulphamoyl]aniUno}pyrimi^^^ 
4-(1.2-diethyhmidazol-5-yl)-2-{4-[iS^-(aUyl)sulphamoyl]aniUno}pyrimi^^^ 
4-(l-isopropyl-2-cyclopropylimidazol-5-yl)-2-{4-[Ar-(2- 
methoxyethyl)sulphamoyl]anilino}pyrimidine; 
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4-(l-methyl-2-propyUtnidazol-5-yl)-2-{4-[iV^-(2-ethoxyethy^^^ 

4-(l-ethyl-2-propyliniidazol-5-yl)-2-{4-[Ar-(2-methoxyethyl>^^^ 

4Kl-isopropyl-2-propyliimdazol-5-yl)-2-{4-[iV-(2-methoxyethyl)sulp^ 

pyrimidine; 

5 4-(l-isopropyl-2-ethyUmidazol-5-yl)-2-{4-[A^<2-methoxyethyl)sulphamoy^^ 
pyrimidine; and 

4-(l-isopropyl-2-ethylinudazol-5.yl)-2-{4-[JVK2-ethoxyethyl)sulphamoy^ 
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof; 

10 9. A process for preparing a compound of formula (D or a pharmaceutically acceptable 
salt or an in vivo hydrolysable ester thereof which process (wherein R\ R^ R', R^ R' and p 
are, unless otherwise specified, as defined in claim 1) comprises of: 
Process a) reaction of a pyrimidine of formula (II); 

R" 




R- 



15 <II) 



wherein L is a displaceable group; with an aniUne of formula (III): 

O O 

an) 

Process b) reacting a compound of formula (IV): 



H 



o o 



OV) 

with a compound of fonnola (V): 
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r 




(V) 



wherein T is O or S; R'' may be the same or different and is Ci-ealkyl; 
Process c) reacting a pyrimidine of formula (VI): 



wherein X is a displaceable group; with an amine of formula (Vn): 

R^-NH2 

cm 

or 

Process d) reacting a pyrimidine of formula (VIII) 




(VI) 




(vni) 



with a compound of formula (IX): 



-84- ^ 



o o 

OX) 

where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (1) into another compound of the formula (1); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

10. A pharmaceutical composition which comprises a compound of the formula a), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, according to any one of 
claims 1-8, in association with a pharmaceutically-acceptable diluent or carrier. 

11. A compound of the formula (1), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, according to any one of claims 1-8, for use in a method of 
treatment of the human or animal body by therapy. 

12. A compound of the formula (1), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, according to any one of claims 1-8. for use as a medicament. 

13. The use of a compound of the formula (1). or a pharmaceutically acceptable salt or in 
vivo hydrolysable ester thereof, according to any one of claims 1-8, in the manufacture of a 
medicament for use in the production of a cell cycle inhibitory (anti-cell-proliferation) effect 
in a warm-blooded animal such as man. 
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14. The use of a compound of the formula (1). or a pharmaceutically acceptable salt or in 
vivo hydrolysable ester thereof, according to any one of claims 1-8. in the manufacture of a 
medicament for use in the treatment of cancers (solid tumours and leukaemias), 
fibroproUferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's 
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial 
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular 
diseases with retinal vessel proUferation. 

15. The use of a compound of the formula (1), or a pharmaceutically acceptable salt or in 
vivo hydrolysable ester thereof, according to any one of claims 1-8, in the manufacture of a 
medicament for use in the treatment of cancer. 

16. The use according to claim 15 wherein the cancer is selected from leukaemia, breast 
cancer, lung cancer, colorectal cancer, stomach cancer, prostate cancer, bladder cancer, 
pancreatic cancer, ovarian cancer, Hver cancer, kidney cancer, skin cancer and cancer of the 
vulva. 

17. A compound of the formula (1). or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, according to any one of claims 1-8, for use in the production of a 
cell cycle inhibitory (anti-cell-proUferation) effect in a warm-blooded animal such as man. 

18. A compound of the formula 0), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, according to any one of claims 1-8, for use in the treatment of 
cancers (soUd tumours and leukaemias), fibroproUferative and differentiative disorders, 

5 psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 

nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and 
chronic inflammation, bone diseases and ocular diseases with retinal vessel proliferation. 

19. A compound of the formula or a pharmaceutically acceptable salt or in vivo 
0 hydrolysable ester thereof, according to any one of claims 1-8, for use in the treatment of 
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20. A compound of the formula (1), or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof, according to any one of claims 1-8, for use in the treatment of 
leukaemia, breast cancer, lung cancer, colorectal cancer, stomach cancer, prostate cancer, 
bladder cancer, pancreatic cancer, ovarian cancer, Uver cancer, kidney cancer, skin cancer and 
5 cancer of the vulva. 
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